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ABSTRACT 
Background: Dietary behaviours of pregnant women are a significant public health 
concern in Australia, as elsewhere. Research has demonstrated that avoidable 
adverse maternal and infant health outcomes are associated with poor maternal 
nutrition. Healthy eating during pregnancy can be defined as women’s ability to 
apply healthy eating practices and to adhere to dietary recommendations that ensure 
the nutritional requirements of pregnancy are met. Failure to adhere to dietary and 
gestational weight gain (GWG) guidelines have been reported among pregnant 
women. 
 
Pregnancy is an ideal time for prenatal health care providers involved to engage 
women in health-related interventions, including in relation to nutrition. Women 
have more frequent contact with health services during pregnancy and a majority of 
pregnant women have a desire to optimise conditions for their unborn child. Many 
women specifically seek nutrition information for the sake of their unborn child, and 
in relation to gestational weight gain (GWG). Effective and practical interventions to 
promote optimal nutrition for good health and appropriate GWG are required. The 
determinants of behaviour and any psychological barriers to and facilitators for the 
desired behaviours should be identified and addressed to optimise the success of 
interventions. Further understanding of the pregnant women’s perceptions about their 
experiences and needs for nutrition support is key to enabling prenatal health care 
providers (and in some instances those involved in preconception care) to meet 
women’s needs.  
 
Aim: The aim of this study was to explore pregnant women’s knowledge, 
motivations, attitudes and practices during pregnancy and their perceptions regarding 
their experience and needs, focusing on healthy diet and gestational weight gain 
information. 
 
Method: A mixed methods approach (quantitative and qualitative) was used to 
achieve the research aim. Firstly, a self-administered online survey was developed to 
assess women’s attitudes, motivations practice and knowledge regarding nutrition 
and GWG during pregnancy. Secondly, follow up individual semi-structured 
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telephone interviews were conducted with both pregnant and postpartum women to 
gain a comprehensive understanding of women’s experiences and needs for nutrition 
care during pregnancy. 
 
Results: A total of 400 pregnant Australian women completed the survey between 
October 2012 and July 2013. The sample included 328 (82%) women from the state 
of NSW and 72 (28%) from other Australian states. Interviews were conducted with 
17 pregnant (across all trimesters) and 9 postpartum women in five Australian states.  
 
The findings of the quantitative study indicated that approximately half of the 
women entered pregnancy overweight or obese. Pregnant women’s knowledge about 
both dietary and GWG guidelines was poor. More than half of the pregnant women 
surveyed (65%) were not familiar with the Australian Dietary Guidelines’ (ADG) 
recommendations for pregnant women.  
 
Most participants believed that knowing about nutrition in pregnancy was highly 
important, were highly motivated to adopt a healthy diet, and believed they were 
trying to do so. However, reported dietary intakes were poorly aligned with dietary 
guidance. The recommendations to eat more fruit, vegetables, bread, and cereals but 
less meat were poorly understood. No pregnant women met the recommended 
intakes for all five food groups.  
 
In-depth investigation of knowledge of nutrition information revealed 
misconceptions in a range of areas, including standard serving sizes, nutrients, 
content of certain foods, energy density of fat, and the importance of key nutrients in 
pregnancy. Univariate analysis revealed significant demographic variation in 
nutrition knowledge scores. Analysis also revealed poor knowledge of and poor 
compliance with supplement recommendations in pregnancy. In addition, although 
most participants believed that knowing about GWG guidelines was important and 
that they knew the recommendations, only a few correctly indicated the 
recommended GWG for their pregnancy.  
 
Pregnant women were also found to be unable to correctly estimate dietary adequacy, 
with over half of the sample perceiving their diets to be healthy despite the majority 
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not complying with recommendations. Although most believed they had ‘low 
confusion’ about all information topics presented, their assessed knowledge was poor 
in the corresponding topics and other areas. They were knowledgeable about broad 
dietary recommendations but had poor knowledge of specific recommendations.  
 
In regard to dietary guidelines knowledge, multiple regression analysis confirmed the 
significant independent effects on respondents’ nutrition knowledge score (P<0.001) 
of their education level, income, age, stage of pregnancy, language, and having a 
health/nutrition qualification. The model indicated that independent variables 
explained 33% (adjusted R2) of the variance found between respondents’ knowledge 
scores, whereas their pre-pregnancy BMI was a significant predictor of GWG 
recommendation knowledge (P<0.001). For dietary behaviours, knowledge of 
selected recommendations (for fruit, vegetables, and breads and cereals) increased 
the likelihood of consumption of those foods 8 (95% confidence interval [CI], 2.3–
27.7), 9.1 (95% CI, 2.6–31.3) and 6.8 (95% CI, 3.4–13.7) times respectively.  
 
The findings of the qualitative study identified multiple related factors as shaping 
women’s experiences of gaining and applying nutrition information. Women valued 
nutrition information, actively sought it and passively received such information 
mainly from three sources: healthcare providers, media, and their social networks. 
Each source of information was perceived to vary in its usefulness. The study 
highlighted how much of women’s high motivation for and effort to gain nutrition 
knowledge was wasted as the women failed to acquire accurate knowledge and adopt 
healthy eating practices.  
 
Limitations in the provision of nutrition information and support by HCPs were 
identified, together with potential negative ramifications of this, including confusion, 
acting on inaccurate information and becoming dismissive of scientific advice. Even 
when women were uncertain about their knowledge they needed to make pragmatic 
dietary choices as they had to feed themselves and their unborn babies. 
 
Women’s confidence and competence were identified as key concepts in relation to 
their nutrition knowledge. Their experiences in relation to accessing nutrition 
information during pregnancy were influenced by their perceived knowledge and 
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level of confidence in their knowledge. Women’s perceptions of knowledge revealed 
links with the Conscious Competence Learning Model. Individual level barriers to 
healthy eating included a lack of nutrition-related knowledge, lack of cooking skills; 
existence of time and cost constraints; physiological factors (such as nausea); and 
geographical location and lack of transport. 
 
Women identified mechanisms which should be considered in order to improve their 
nutrition knowledge. Most women suggested strengthening the role of health care 
providers (HCP), acknowledged by the women as their most trusted provider of 
nutrition information. Critical, they believed, was improved communication with 
their HCPs, with ongoing opportunities for frank and open exchange to facilitate 
timely, appropriate and individually tailored nutrition information provision. 
Participants also wanted their HCPs to direct them to reputable sources of 
information, discuss the information and provide feedback on their ‘performance’ 
and so provide reassurance. The respondents also introduced the idea of the provision 
of an interactive source of information such as a telephone hotline. An alternative 
suggestion was a reputable website with an appropriate moderator and a hotline 
option.  
 
Discussion and Conclusion: The study is the first of its kind in Australia. No 
previous Australian research had reported on women’s knowledge, motivation, 
attitude, practice during pregnancy and their experience and needs, focusing on 
healthy diet and gestational weight gain.  
 
It is the women’s perspective that makes a unique contribution to this study. The 
study documents pregnant women’s perceptions of their knowledge of nutrition and 
its contrast with their actual nutrition knowledge; it enables a comparison of their 
perceptions of what they eat and their reported dietary behaviours and nutrition 
practice. The study also documents their perceptions and experience of information 
seeking behaviours, as well as possible barriers to and facilitators to that process.   
 
This was facilitated by the adoption of a mixed method approach combining of a 
quantitative survey and a qualitative interview format. The latter added depth to the 
breadth of the survey, and allowed women’s voices to be heard. 
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There were gaps in pregnant women’s knowledge regarding healthy eating and 
gestational weight recommendations. They lack the essential information necessary 
to achieve their goals of a healthy diet and healthy weight gain. Women were highly 
motivated, confident and autonomous in their search for information and strongly 
indicated a willingness to change (and attempts to do so), but this momentum could 
dissipate if they lacked the support and encouragement they felt they needed to find 
information and apply it to their daily dietary practice. 
 
The women indicated substantial opportunities for positive change in health provider 
– client interactions during pregnancy that would not only meet their needs but 
reflect the concept of woman-centred care that is being implemented in the obstetric 
field in Australia. 
 
The findings provide insights into the effectiveness of nutrition education support for 
pregnant women and suggestions for change to address current unmet needs. What is 
undertaken through antenatal clinics and by health care providers is valued but far 
too limited in scope and volume, with women having unmet needs that hinder 
optimal nutrition and pregnancy outcomes both short- and long- term. Women were 
forced to seek advice elsewhere, which at best is confusing but more often inaccurate 
and can undermine evidence-based practice. The study’s findings indicate that more 
time should be provided by health care providers to emphasise the importance of 
nutrition during pregnancy and to provide the advice and support women are keen to 
receive and motivated to apply.  
 
The study also identified that women’s feelings of confidence and competence with 
regard to nutrition knowledge and its application influenced their information 
seeking behaviours and their interactions with their health care providers. Elements 
of the Conscious Competence Learning Model had direct relevance to the acquisition 
of nutrition knowledge by pregnant women. Exploration of the potential of this 
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Good nutrition is essential for individuals’ health and wellbeing. This is especially 
true during pregnancy. Healthy foods not only influence the health of mothers but 
also the health and development of their unborn babies, including their child’s health 
in adulthood. Despite the importance of nutrition during pregnancy, little is known of 
women’s knowledge of their nutritional requirements during this time. Without such 
understanding it is not possible to design effective strategies to assist them to meet 
their own and their babies’ nutritional requirements and hence optimise their 
pregnancy outcomes.  
 
Growing evidence supports the beneficial effects of maternal healthy dietary 
behaviours on reducing the risks of pregnancy related complications such as pre-
eclampsia (Brantsæter et al. 2009) and gestational diabetes mellitus (Shin et al. 
2015). A healthy diet can also reduce maternal depressive symptoms (Baskin et al. 
2016) and reduce excessive gestational weight gain, thus increasing the likelihood of 
the mother regaining a healthy weight (Brantsæter et al. 2009; Chasan-Taber 2012).  
 
Evidence also supports a positive relationship between foetal growth outcomes and 
dietary intakes during pregnancy, particularly of certain foods of importance like fish 
and food groups like fruit and vegetables, and dairy products (Mikkelsen et al. 2006; 
Olsen et al. 2007; Ramón et al. 2009; Chia et al. 2016). Also important are a number 
of nutrients, such as vitamin D and unsaturated fatty acids (Coletta et al. 2010; 
Leffelaar et al. 2010). A positive association also has been recorded between 
maternal intake of more than 340g per week of seafood and child development 
(Hibbeln et al. 2007).  
 
Conversely, poor diet places women at a higher risk of adverse obstetric outcomes. 
Unhealthy gestational weight gain (GWG) (Renault et al. 2015) can negatively 
impact mothers’ and babies’ health, causing a range of poor maternal and infant 
outcomes (Callaway et al. 2006). Other adverse obstetric outcomes include increased 
risk of maternal complications, such as gestational diabetes (Hedderson et al. 2010), 
postpartum weight retention (Ashley-Martin et al. 2014), and development of long-
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term obesity, postpartum weight retention (Ashley-Martin et al. 2014), and 
development of long-term obesity (Mamun et al. 2010). Foetal exposure to maternal 
obesity, diabetes and excessive GWG can increase their risk of childhood obesity 
(Institute of Medicine 2009) and chronic diseases later in life (Darnton-Hill et al. 
2004). 
 
A sensible, nutritious and well balanced diet is generally sufficient to ensure the 
healthy development of an unborn baby, apart from the additional requirements for 
folic acid, iodine and, in some cases, iron supplementation. The Australian Dietary 
Guidelines (ADG) for pregnant women have established the nutritional needs of 
pregnant women and was developed to help them choose the right types of foods to 
eat and in what quantity (National Health and Medical Research Council 2013b; 
National Health and Medical Research Council 2013d). Women are encouraged to 
consume a wide variety of nutrient dense foods in a recommended number of 
servings from the major five food groups.  
 
Pregnant women’s understanding of these recommendations is important to ensure 
optimal dietary practice during pregnancy. Pregnancy is an important time to 
increase women’s awareness about healthy eating (Phelan 2010). It has been reported 
that pregnant women recognise diet as important to foetal health and are more likely 
to be mindful of nutrition, seek health advice, and modify their diets (Szwajcer et al. 
2005). If women are in regular contact with health care providers during their 
pregnancy, this may provide opportunities to support their nutritional outcomes. In 
Australia, the Clinical Practice Guidelines: Antenatal Care (modules 1 & 2) 
recommend health care professionals provide pregnant women with information 
about nutrition during pregnancy, including information on a healthy, varied diet and 
the prevention of food-borne diseases (Australian Health Ministers’ Advisory 
Council 2012; Australian Health Ministers’ Advisory Council 2014). Worldwide, the 
newly updated World Health Organization Guidelines on antenatal care for a positive 
pregnancy experience include counselling on healthy diet, optimal nutrition and 
physical activity among the care pregnant women must receive at each contact with 
their health care provider (World Health Organization 2016a).  
 
~ 26 ~ 
 
To support women to achieve safe, healthy and balanced diets during pregnancy, it is 
important to gain insights into the factors influencing pregnant women’s dietary 
behaviours. Dietary behaviours during pregnancy are influenced by a complex set of 
factors related to the individual and her environment, including: physiological i.e. 
pre-pregnancy BMI, nausea and vomiting; cognitive/perceptual i.e. knowledge and 
attitudes; socio-economic i.e. income, marital status; and institutional and 
community factors.  
 
A comprehensive understanding of pregnant women’s knowledge about nutrition and 
gestational weight gain guidelines is limited, as is an understanding of the modifiable 
and non-modifiable risk factors affecting women’s knowledge. While healthy 
nutrition intake is critical for the health of mothers and their infants, few strategies to 
improve general maternal health through delivery of key pregnancy-related healthy 
lifestyle information have been reported in Australia (Wilkinson et al. 2010). Studies 
to date have focused mainly on specific nutrients or nutrition issues, such as 
promoting folate intake (Bower et al. 2005), weight management programs (Jeffries 
et al. 2009; De Jersey et al. 2011; Skouteris et al. 2012), and diabetes management 
(Hoffman et al. 1998; McElduff et al. 2005). Research on nutrition information 
during pregnancy also has been directed at single topics, such as maternal weight 
(Callaway et al. 2006; De Jersey et al. 2011), diabetes (Dunbar et al. 2010), and 
specific nutrient intakes and their links to foetal health outcomes (Bower et al. 2005; 
Charlton et al. 2009; Sinikovic et al. 2009; Charlton et al. 2010), rather than on 
healthy eating behaviours more broadly. 
 
1.2 The aim of the research 
The aim of this study was to explore pregnant women’s knowledge, motivations, 
attitudes and practices during pregnancy and their perceptions regarding their 
experience and needs, focusing on healthy diet and gestational weight gain 
information. 
 
The outcomes of this research provide important insights into practical approaches to 
improve the nutritional care and guidance provided for pregnant women.  
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1.3 Thesis specific objectives 
1. Determine pregnant women’s level of knowledge of the Australian 
Dietary Guidelines (ADG) for pregnancy and relevant dietary and 
nutrition recommendations for maintaining a healthy pregnancy.  
2. Identify demographic factors related to knowledge levels. 
3. Assess pregnant women’s accuracy of estimating their gestational weight 
gain (GWG) according to Institute of Medicine (IOM) guidelines.  
4. Assess pregnant women’s awareness of the broad dietary 
recommendations and detailed dietary approaches necessary to achieve a 
healthy diet and better GWG management.  
5. Assess the socioeconomic and demographic characteristics of pregnant 
women associated with their level of knowledge about GWG guidelines. 
6. Determine the consistency of pregnant women’s dietary intake with the 
Australian Dietary Guidelines for Healthy Eating (AGHE) with respect to 
the five food groups recommendations. 
7. Examine the influence of women’s nutrition knowledge and motivations 
for healthy eating on their self-reported adherence to dietary 
recommendations. 
8. Explore pregnant women’s attitudes towards selected pregnancy-specific, 
nutrition information.  
9. Explore pregnant women’s experiences in gaining information during 
pregnancy, including sources, type and format of nutrition information 
gained.  
10. Investigate women’s responses to nutrition information and the influence 
of those responses on their dietary management. 
11. Explore modifiable barriers that prevent pregnant women from applying 
nutrition knowledge in their dietary practice. 
12. Explore women’s perceptions of the importance of and need for nutrition 
information and appropriate models of nutrition communication during 
pregnancy.  
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1.4 The significance of the research  
This research represents more than an examination of knowledge and need for 
information; it reveals women’s underlying experiences that influence their maternal 
knowledge and dietary practices. This study will reveal any gaps in healthcare 
delivery — the provision of support for women so that they have access to accurate, 
evidence-based nutrition information to achieve a nutritious diet during pregnancy. 
The study’s findings will inform healthcare provision by exploring women’s 
perspectives of their nutrition education needs, a perspective of nutrition care not yet 
reported in the literature. This research will contribute to current knowledge through 
providing an in-depth understanding of issues around maternal nutrition knowledge 
and some of the modifiable and non-modifiable factors that influence that 
knowledge. It is anticipated that the findings of this research will assist in improving 
the efficacy of educational interventions that aim to improve dietary behaviour of 
pregnant women and will thus contribute positively to pregnancy and health 
outcomes for women and their infants.  
 
1.5 Thesis structure 
The thesis comprises eight chapters, three chapters of which comprise peer reviewed 
published works and a fourth chapter comprises a manuscript that is currently under 
review (Figure 1-1). The chapters that are published works are presented as they 
were published, except for slight differences in formatting (such as figure 
numbering; table style, and referencing style) to ensure cohesion within the thesis. 
Author date Harvard referencing style was adopted throughout the thesis and all 
references are presented at the end of the thesis.  
 
The three published works represent the quantitative strand of the thesis and are all 
based on one large multidimensional survey. Therefore, the introductions and 
methods of the articles may contain minimal overlapping parts. However, 
collectively these chapters constitute a coherent answer to the main objective (stated 
earlier).  
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To unify the thesis, the introduction, literature review and study methodology 
provide the rationale, background and overview of the thesis, and the final discussion 
and conclusion chapters draw the findings together to meet the overall research 
objectives. The references are presented collectively (not as would be found in the 
individual papers) and the appendices apply across the thesis. The structure of the 
thesis is outlined in Figure 1-1, which highlights the chapters that comprise published 
works in orange and the under-review manuscript in purple. The section thereafter 
provides a brief overview of the content of subsequent chapters (apart from the 
present chapter).  
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Figure 1-1 Diagram outlining the thesis structure 
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Chapter Two provides a literature review of the relevant research. It starts with a 
review of the dietary behaviours of women of childbearing age and during 
pregnancy, illustrating the low quality of the diets of women prior to, during, and 
post pregnancy. An overview of official statements regarding dietary and gestational 
weight gain (GWG) is then provided. The importance of maternal nutrition 
knowledge and its positive association with maternal dietary behaviours is 
established. As maternal nutrition knowledge is a modifiable risk factor for poor 
dietary behaviour, relevant available literature was reviewed. The chapter then 
reviews women’s experiences in gaining information and their perceived needs for 
this information. The chapter highlights the importance of identifying the gaps in 
pregnant women’s nutrition knowledge. This information may be used to enhance 
antenatal care and provision of suitable supports to meet pregnant women’s needs.  
 
Chapter Three provides an overview of the methodology applied in this research. It 
introduces the mixed methods approach as the chosen methodology for this study. 
This chapter provides an overview of pragmatism as the relevant paradigm for this 
research. The chapter is organised into the following sections: (1) restatement of the 
research purpose, (2) research approach and paradigm, (3) research design, (4) means 
of data collection, (5) means of data analysis, (6) reliability and validity, and (7) 
ethics approval.  
 
Chapters Four to Six present the findings of the quantitative components of 
research. The quantitative research has provided thorough information about: gaps in 
maternal nutrition knowledge; the pattern of any gaps in such knowledge; attitudes 
towards pregnancy-specific selected nutrition information; predictors of knowledge; 
motivation to maintain a healthy diet during pregnancy; and dietary practice and 
related predictors. The quantitative strand aimed to attain the first eight specific 
objectives of the research that were mentioned above. Each chapter description 
provides an overview of its role in the overall thesis.  
 
Chapter Four: This chapter is based on a published article titled, ‘Exploring 
Australian women’s level of nutrition knowledge during pregnancy: A cross-
sectional study’. A brief introduction places the published article within its thesis 
context. The chapter then incorporates abstract, introduction, methods, findings, 
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discussion, and conclusion. (The references will be found after Chapter 8.) The 
article covers the first two thesis specific objectives. It has a focus on pregnant 
women’s knowledge of official dietary guidelines for pregnancy contained in the 
Australian Guidelines for Healthy Eating (AGHE) 2003 and other relevant dietary 
recommendations for maintaining a healthy pregnancy. It also aimed to identify 
demographic factors related to knowledge levels. 
 
The findings presented cover eight aspects of maternal nutrition knowledge which 
include: recommended intakes of the five food groups and extras; food sources of 
nutrients; healthy meal proportions and serving sizes; choosing every day foods; 
multivitamin and supplements in pregnancy; diet-health relationships; the importance 
of key nutrients during pregnancy (iodine and omega-3); and food safety practices in 
pregnancy. The results identify gaps in women’s nutrition knowledge. Predictive 
factors of pregnant women’s nutrition knowledge were investigated to identify at risk 
groups. Recommendations about how women’s knowledge of dietary guidelines can 
be improved are given at the end of the chapter. The findings have been published in 
the International Journal of Women’s Health (Bookari et al. 2016a ). 
 
Chapter Five: This chapter is based on a published article titled, ‘Australian 
pregnant women’s awareness of gestational weight gain and dietary guidelines: 
Opportunity for action’. A brief introduction places the published article within its 
thesis context. The chapter then continues with the abstract, followed by the 
introduction, methods, results, discussion, and conclusion (with references cited in 
the article now located in the collected references that follow Chapter 8). The article 
addresses the thesis specific objectives 3, 4 and 5. First it addresses the objectives 
regarding pregnant women’s accuracy of estimating their gestational weight gain 
(GWG) according to Institute of Medicine (IOM) guidelines. It also assessed 
pregnant women’s awareness of the broad dietary recommendations and detailed 
dietary approaches necessary to achieve a healthy diet and better GWG management. 
Lastly, potential predictors of pregnant women’s knowledge of GWG guidelines 
were explored, including socioeconomic, demographic and other factors (such as 
having a health or nutrition related qualification, consulted with a dietitian and/or 
nutritionist, and GWG related attitudes and confusion).  
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The findings indicated limited knowledge of IOM guidelines, with overweight and 
obese pregnant women being less accurate in estimating their recommended GWG 
than women with optimal pre-pregnancy weight. In addition, pregnant women were 
highly knowledgeable about broad dietary recommendations but had poor knowledge 
of detailed recommendations. Pregnant women’s attitudes and confusion about GWG 
guidelines were reported. This permits the characterisation of pregnant women’s 
dietary knowledge around both the general and detailed components of nutrition 
knowledge that women can apply in daily life to achieve a healthy and balanced diet 
according to ADG for pregnancy. At the end of this chapter, relevant 
recommendations were included. Findings of this chapter have been published in the 
Journal of Pregnancy (Bookari et al. 2016b).  
 
Chapter Six This chapter is based on a published article titled, ‘Falling short of 
dietary guidelines – What do Australian pregnant women really know? A cross 
sectional study’. As per the previous two chapters, after a brief introduction that 
situates the article in the context of the thesis, this chapter is presented as it was 
published and comprises the abstract, introduction, methods, results, and conclusion 
(with all references used included in the list of references that follows Chapter 8). 
The article covers the thesis specific objectives 6, 7 and 8. It presents the findings 
regarding pregnant women’s dietary quality represented in their reported adherence 
to the daily intake recommendations of five food groups (as based on the Australian 
Guidelines for Healthy Eating (AGHE)) as well as their perceptions about their 
attempts to adopt a healthy diet. The results provided insight into the relationships 
between women’s nutrition knowledge and motivations for healthy eating and their 
self-reported adherence to dietary recommendations. Pregnant women’s attitudes 
towards selected pregnancy-specific, nutrition information was also explored.  
 
The findings of Chapter Six provide valuable information on how nutrition 
knowledge influences the dietary intake of pregnant women and how highly 
motivated women can have mistaken beliefs about their nutrition knowledge and 
unfounded confidence in their ability to maintain healthy eating. These beliefs may 
increase their chances of demonstrating unhealthy dietary behaviours and also may 
impact on opportunities to access accurate information. Findings of this chapter have 
been published in the Journal of Women and Birth (Bookari et al. 2017a).  
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Chapter Seven: This chapter represents the qualitative strand of the thesis and is 
based on a manuscript titled, ‘Informing nutrition care in the antenatal period: 
Pregnant women’s experiences and need for support’. After an introduction that 
situates the manuscript within the broader context of the thesis, this chapter closely 
follows the manuscript (just as the published article based chapters followed the 
relevant published articles). This chapter then presents the manuscript’s abstract, 
patient history, discussion, and conclusion, with suggestions for future research. (The 
references cited are located in the collected references after Chapter 8.)  
 
It presents the results of in-depth interviews with the women that explored possible 
explanations of the survey findings and women’s perspectives of ways to improve 
the situation. The article covers the thesis specific objectives 9, 10, 11 and 12. First, 
to better explain women’s gaps in nutrition knowledge, women’s experiences in 
gaining nutrition information during pregnancy were explored. This was established 
by identifying the processes through which women gained nutrition related 
information during their pregnancy. This was followed by the exploration of topics 
and format of nutrition information received and accessed during pregnancy, and 
women’s satisfaction and perceptions about the information in terms of usefulness 
and adequacy. Secondly, women’s responses to nutrition information and the 
influence of those responses on their dietary management were investigated to gain a 
better understanding of how women’s dietary practice was informed. Thirdly, 
modifiable barriers that prevent pregnant women from applying nutrition knowledge 
in their dietary practice were explored to gain greater insight into better ways to 
support women and meet their needs. Lastly, an understanding of women’s 
perceptions of the importance of and need for nutrition information, and appropriate 
models of nutrition communication during pregnancy, were explored.  
 
The findings provide valuable insights into women’s poor experiences in gaining 
nutrition related information and the implications this has for their knowledge 
acquisition and dietary practices. The findings indicate that in the absence of 
authoritative guidance, the effort to gain valid knowledge and the high level of 
motivation do not necessarily result in fruitful outcomes. A number of individual and 
environmental barriers were identified. Women identified a number of aspects which 
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should be considered in order to improve nutrition communication strategies in 
antenatal care. The manuscript is currently under review by BioMed Research 
International. 
 
Chapter Eight presents an overall discussion of the major findings of the combined 
results derived from both quantitative and qualitative components of the research. 
The chapter provides a holistic view of pregnant women’s nutrition knowledge and 
their experiences in gaining and dealing with it in the context of dietary management 
during pregnancy from a woman’s perspective. The findings can inform maternity 
care services and future educational initiatives for the provision of accurate nutrition 
information and dietary guidelines to support women making informed dietary 
choices during pregnancy. Study conclusions, strengths, limitations, implications for 
the future of nutrition education promotion in antenatal care and public health 
initiatives as well as recommendations for future research are presented in this 
chapter.  
 
1.6 Summary of this chapter:  
This chapter provided an overview of the study, providing brief background 
information, followed by a statement of the overarching aim of the study and specific 
objectives. The chapter highlights the significance of the study. Lastly the study 
structure was outlined with a brief description of each chapter. The next chapter 
provides a review of the existing relevant literature and demonstrates the gaps in the 
knowledge and supports the need for the current study.  
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2 LITERATURE REVIEW 
2.1 Literature review  
Healthy diet and appropriate weight gain during pregnancy are key elements for 
healthy pregnancy and have been associated with the ongoing health of mothers and 
babies (National Health and Medical Research Council 2013a). There is a consistent 
association between women having a poor dietary pattern and being overweight or 
obese prior to their becoming pregnant and an increased incidence of excessive 
gestational weight gain and the greatest risk of pregnancy related complications 
(Callaway et al. 2006; Hure et al. 2009; Dodd et al. 2011). Studies have shown that 
during pregnancy women are known to be highly motivated to make healthy lifestyle 
changes for both their own health and that of their unborn babies (Anderson et al. 
1993; Anderson 2001). Therefore, pregnant women are reported to be more aware of 
the health aspects of appropriate nutrition, and to actively seek nutrition-related 
information (Szwajcer et al. 2005; Szwajcer et al. 2007). Thus, pregnancy has been 
known as a ‘teachable moment’, during which women are motivated to alter their 
eating and exercise behaviours (Phelan 2010). Given the importance of women’s 
nutrition on the health as well as the importance of the knowledge in empowering 
pregnant women to enhance their dietary behaviours, this review focuses on dietary 
and gestational weight gain practices of pregnant women and their nutrition related 
knowledge.  
 
This chapter first outlines the dietary and gestational weight gain (GWG) guidelines. 
Then a review of pregnant women’s dietary practices and GWG pattern is presented. 
Next, published research on nutrition knowledge of pregnant women and its effects 
on their attitude are explored. This is followed by investigating the effectiveness of 
nutrition education intervention during pregnancy. Pregnant women’s experiences, 
perceptions of and attitudes toward nutrition information, nutrition communication 
and activities during pregnancy were then explored. The chapter ends with 
conceptual framework of the study. The method of searching the research literature 
for relevant peer-reviewed publications is included in this chapter. 
 
Key findings from this review of the literature constitute the foundation of the further 
investigation of perceptions, attitudes, and levels of pregnant women’s nutrition 
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knowledge during pregnancy. To begin the chapter, a synopsis of the search strategy 
used for the literature review is provided. 
 
2.2 The search strategy  
A number of sources including databases and websites were accessed to identify the 
scholarly literature pertinent to the different aspects of the study topic. These aspects 
included dietary behaviour, nutrition knowledge, attitudes, motivation, and 
perception of nutrition education and support during pregnancy. The databases 
accessed included: Medline, Thomson Reuters’ Web of Science, SCOPUS, 
Academic Search Complete, the Cochrane Database of Systematic Reviews, 
ProQuest Central and PubMed Central. The search was limited to scholarly articles 
available in full text and written in the English language.  
 
Official websites of Australian and international governmental authorities were 
accessed for brochures, leaflets, fact sheets, and government reports containing 
relevant information and statistics. These websites included: the Australian 
Government Department of Health and Ageing, the National Health Medical 
Research Council (NHMRC), United States (US) Department of Agriculture and 
Department of Health and Human Services, the European Food Information Council, 
New South Wales (NSW) Food Authority, Food Standards Australia New Zealand 
(FSANZ), Dietitians Association of Australia, NSW Department of Health, 
Australian Bureau of Statistics (ABS), and the World Health Organization (WHO). 
The Australian Digital Theses (ADT) database was also accessed to review any 
dissertations published concerning relevant topics.  
 
A wide range of key words and search terms were used to search and access the 
relevant literature. The search terms used included: pregnancy/pregnant, 
maternal/maternity, antenatal, prenatal, woman, health knowledge/awareness, advice, 
information, attitudes/beliefs, motivation/willing, confidence/self-efficacy, readiness 
for change, diet/food, dietary behaviour/practice, intake/consumption, 
guidelines/recommendation, compliance/adherence, energy, requirement, food 
group, supplementation, folic acid, iodine, omega-3 fatty acid, iron, vitamin A, 
vitamin D, gestational weight, food safety, Listeria, listeriosis (pregnant women are 
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at a higher risk of becoming infected with Listeria than an average healthy adult, and 
the outcomes for their foetus can be fatal and thus the search had a focus on listeria.  
Pregnant women’s risks of contracting other food-borne illnesses, such as 
salmonellosis, are the same as the general population, and thus was not used as a 
search term, though it is noted that in rare cases it may trigger miscarriage – as can 
other diseases), decision making, communication, and management. A combination 
of search terms was applied using Boolean operators and truncation to manage the 
search scope. To increase the likelihood of finding relevant materials, alternative 
terms were used to describe the same concepts, as well as synonyms, plural/singular 
forms, spelling variations, and acronyms.  
 
In addition to journal articles, a range of books, particularly in relation to the 
conceptual and methodological aspects of the study, were reviewed. These were 
introduced by the research supervisors or by colleagues during discussions or 
accessed through key word searches within the library catalogue, interlibrary loans, 
and Google scholar search engine. Visual searches of bibliographies and reference 
lists of retrieved journal articles and relevant books/chapters also expanded the 
search. The literature review was updated during the course of the study as materials 
accessed for the published articles were included in the articles and the literature 
review. 
 
2.3 Dietary and gestational weight gain (GWG) guidelines  
This section provides important information about the dietary and GWG 
recommendations for pregnant women, which this study can use as a guide to assess 
women’s dietary practices and measure their knowledge against.  
 
Healthy eating during pregnancy can be defined as women’s ability to apply 
healthful eating practices, and to adhere to dietary recommendations that ensure the 
nutritional requirements of pregnancy are met (Fowles et al. 2008). Many countries 
have established dietary guidelines to improve eating habits of individuals through 
their lifespan and during pregnancy (European Food Information Council 2009; U.S. 
Department of Agriculture and U.S. Department of Health and Human Services 
2010). Dietary guidelines are considered a foundation of any strategy to promote the 
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consumption of healthy foods (Blumfield et al. 2011). In Australia, the Nutrient 
Reference Values for Australia and New Zealand and the Australian Dietary 
Guidelines (ADG) are used in making recommendations for pregnancy (National 
Health and Medical Research Council 2003; National Health and Medical Research 
Council 2006). The former provides guidance in terms of recommended daily intakes 
(RDIs) of nutrients and the latter provides guidance in the context of food groups 
during pregnancy.  
 
At the time that the study was conducted, the Australian Guidelines for Healthy 
Eating 2003 was the latest version of the dietary guidelines (National Health and 
Medical Research Council 2003). This version did not include separate information 
for pregnant women. The dietary recommendations for pregnancy were only 
provided as a section in the overall guidelines for adults with no reference to 
information on weight gain during pregnancy. However, all detailed information 
about healthy eating, weight management, pregnancy discomfort management, 
staying active during pregnancy, supplementation and importance of key nutrients in 
pregnancy, and food safety during pregnancy was provided on the ‘staying healthy 
and active during pregnancy’ area on the Department of Health and Ageing website. 
When the dietary guidelines were updated in 2013 (becoming the Australian Dietary 
Guidelines), the ‘staying healthy and active during pregnancy’ area was removed and 
replaced by new webpages that contained the updated guideline recommendations on 
the Department of Health and Ageing website.  
 
The revised Australian Dietary Guidelines (ADG) (National Health & Medical 
Research Council 2013) provide recommendations on health, weight management 
and nutrition, and food safety for the general population, and include a whole 
separate section for pregnant women (National Health and Medical Research Council 
2013b; National Health and Medical Research Council 2013d). The changes include 
recommended numbers of serves of fruit, vegetables, bread and cereals, dairy, and 
meat and its alternatives, and the standard serve sizes for the bread and cereals group. 
For pregnant women, the minimum daily recommended serves for the five food 
groups prior to the update were as follows: 4 serves/day for fruit, 5–6 serves/day for 
fruit/vegetables, 4–6 serves/day for bread/cereal, 1.5 serves/day for meat and its 
alternatives, and 2 serves/day for dairy foods. The updated ADGs recommend 2 
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serves per day for fruit, 5 serves/day for /vegetables, 8.5 serves/day for bread/cereals, 
3.5 serves/day for meat and its alternatives, and 2.5 serves/day for dairy foods. The 
other key change in the 2013 AGHE was to the standard serving size for bread and 
cereals, which was approximately halved (see Table 2-1). 
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Table 2-1 Recommended average daily number of serves from each of the five food groups for adult women and additional requirement 
for women during pregnancy based on dietary guidelines prior and after the update 
      Number of serves of the minimum daily recommendation 
Food groups  Example of standard 
serves 2003 

















 •2 slices bread   •1 slice bread        
•1 cup cooked rice, pasta, 
noodles, other grains 
•½ cup cooked rice, pasta, 









•1 cup wheat cereal flakes •⅔ cup wheat cereal flakes     
          
Vegetables and 
legumes/beans 
 •½ cup cooked green 
vegetables or 1 cup green 
leafy or raw salad 
vegetables 
 •½ cup cooked green 
vegetables or 1 cup green 
leafy or raw salad 
vegetables  
     
•1 medium potato and ½ 
medium sweet potato 










•½ cup of cooked dried or 
canned legumes/beans 
•½ cup of cooked dried or 
canned legumes/beans 
    
          
Fruit  •1 medium piece (e.g. 
apple, banana) or  
•Occasionally:  
½ cup fruit juice (no added 
sugar) 
 •1 medium piece (e.g. 
apple, banana) or  
•Occasionally:  
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      Number of serves of the minimum daily recommendation 
Food groups 
continued 
 Example of standard 
serves 2003 

















 •1 cup (250 ml) milk  •1 cup (250 ml) milk      
•40g hard cheese, such as 
cheddar 










•¾ cup (200g) yoghurt •¾ cup (200g) yoghurt     
          
Lean meat and 
poultry, fish, 
eggs, nuts and 
seeds, and 
legumes/beans 
 •65‒100g cooked lean red 
meats or poultry 
•80‒100g cooked fish fillet  
•2 small eggs  
•⅓ cup cooked or dried 
legumes/beans 
 •65g cooked lean red meats 
or 80g lean poultry 
•100g cooked fish fillet or 
one small can of fish 
•2 large eggs 
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In addition to encouraging expectant mothers to enjoy a healthy diet, the National 
Health and Medical Research Council (NHMRC) lists recommended daily intakes of 
two key nutrients for pregnant and breastfeeding women, based on the latest 
available scientific evidence. These nutrients are folic acid (ideally 500 micrograms 
should be taken daily for one month prior to conception and for the first 3 months of 
pregnancy) and iodine (150 micrograms daily) (National Health and Medical 
Research Council 2010; Department of Health & Human Services 2014). In some 
cases, pregnant women may need supplements of particular vitamins or minerals. 
Taking too many vitamin or mineral supplements is not advisable, especially during 
pregnancy, as mega doses of certain vitamins can be harmful. For this reason, taking 
multivitamin supplements that are not designed for pregnant women is not 
recommended as some contain a high level of the of dose of vitamins A, B6, and D. 
Foods which may contain listeria bacteria and large fish that are known to contain 
high levels of mercury must be avoided. Zero alcohol is the recommended safest 
option during pregnancy (Department of Health & Human Services 2014). 
 
During pregnancy, extra energy is required for the growth of the foetus, placenta and 
various maternal tissues, such as in the uterus and breast, and maternal fat stores 
(Department of Health & Human Services 2014). From about the second and third 
trimester of pregnancy, slight increases in energy intake are important to support a 
healthy pregnancy. This small extra amount can be achieved by consuming, for 
example, an extra cup of milk, another piece of fruit, more vegetables and extra fish, 
lean meat, chicken or legumes each day. For optimal weight gain management, 
pregnant women are not encouraged to follow a strict dietary regimen but rather to 
follow a healthy dietary plan. Intakes of energy dense nutrient poor foods and foods 
contain added salt are recommended to be limited (National Health and Medical 
Research Council 2013d; Department of Health & Human Services 2014).  
 
The Institute of Medicine (IOM) in the United States (US) published revised 
evidence-based guidelines for appropriate GWG (Institute of Medicine 2009). These 
guidelines have been endorsed by the American College of Obstetricians and 
Gynaecologists (ACOG) (National Health and Medical Research Council 2010) and 
are adopted by most other developed countries (National Institute for Health and 
Care Excellence (NICE) 2010; National Health and Medical Research Council 
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2013d). The revised Australian Guidelines for Healthy Eating (AGHE) for pregnant 
women references the Institute of Medicine’s (IOM) guidelines for weight gain 
during pregnancy (National Health and Medical Research Council 2013b). The 
revised guidelines provide recommendations for appropriate gestational weight gain 
(GWG) according to prenatal body mass index (BMI) categories. These 
recommended GWG ranges are associated with the least risk of developing 
pregnancy complications. Normal weight (BMI=18.5–24.9 kg/m2) women are 
recommended to gain 11.5–16 kg, while overweight women (BMI=25.0–29.9 kg/m2) 
are expected to limit weight gain to 7–11.5 kg. The recommendations encourage 
obese women (BMI≥30.0 kg/m2) to restrict weight gain to only 5–9 kg during 
pregnancy (Institute of Medicine 2009).  
 
2.4 Adherence of women of childbearing age and pregnant women to dietary 
guidelines 
The consumption of safe and nutritious foods is important for individuals’ long term 
health and well-being. This is particularly important for women of childbearing age 
and pregnant women, given the impact of nutrition on the healthy growth and 
development of their foetus as well as on the wellbeing of mothers. Unfortunately, 
research consistently reports poor dietary patterns among women of childbearing age 
in general and pregnant women in particular (Ng et al. 2009; Blumfield et al. 2012), 
although the data are limited. This section provides information on women’s 
adherence to the above-mentioned guidelines.  
 
Understanding women’s adherence to guidelines is important as it would identify any 
gaps in women’s behaviours and risk factors that influence women’s and unborn 
babies’ health. Such gaps (and risk factors) could be explored in the study and 
recommendations made in regard to improving the situation for the benefit of 
pregnant women and foetal health, and their health subsequent to pregnancy. 
 
2.4.1 Adherence of women of childbearing age to dietary guidelines 
The importance of a nutritious diet to pregnancy outcomes commences prior to 
conception. Thus, it is important to firstly review the reported data on the diets of 
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child-bearing women generally, prior to focussing on the data on the diets of 
pregnant women. This section provides an overview of the nutritional quality of the 
diets of women of child-bearing age. 
 
Insufficient dietary intake of key nutrients has been evident among women of 
childbearing age in western populations. The United Kingdom 2004 National Diet 
and Nutrition Survey (Swan 2004) found that women’s intakes of vitamins C and D, 
iron, and folate were at a suboptimal levels. The meant that the daily intake of fruit 
and vegetables was low, especially for the youngest band of women (aged 19–24 
years) (Swan 2004). Low compliance with dietary guidelines has also been reported 
in the United State of America, between 2001 and 2002 (Kaiser et al. 2008). The 
consumption of vitamin E, magnesium, potassium, calcium, and fibre was found to 
be generally low compared to the appropriate Dietary References Intakes among 
non-pregnant women aged between 14 and 50 years of age (Kaiser et al. 2008). The 
updated data from both countries indicated that overall the dietary intake of women 
of childbearing age was not meeting each country’s official dietary 
recommendations, with data collected showing continuing low intakes of fruits, 
vegetables, oily fish, and fibre, and high intakes of saturated fat and added sugars 
(Krebs-Smith et al. 2010; Bates et al. 2014). 
  
Studies report that most Australian women consume diets inconsistent with the 
country’s recommendations. The most recent nationally representative data reporting 
on total diet in Australia, 2014–15, indicated that only 55.4% of women met the fruit 
guidelines and 10.2% met the vegetable guidelines (Australian Bureau of Statistics 
2015). This finding was consistent with a slightly older study that found the dietary 
patterns of young Australian women appeared to be suboptimal in terms of quality 
and variety, regardless of whether the women were pregnant or not (Hure et al. 
2009). This was evidenced by consumption that was not consistent with 
recommendations for key nutrients, especially for folate, fibre and iron, and 
recommended intakes of some major food groups, including grains and protein foods 
(nuts, beans, eggs and fish).  
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2.4.2 Adherence of pregnant women to dietary guidelines 
Having established that the literature reports that women of child-bearing age do not 
maintain diets consistent with dietary guidance, this section focuses on what is 
known about the diets of pregnant women. 
 
At international and national levels, there have been limited large studies that have 
reported on dietary intakes of women during pregnancy. Among the largest studies 
internationally was the Avon Longitudinal Study of Pregnancy and Childhood 
(ALSPAC) in south-west England. This study indicated that although pregnant 
women’s diets met the national recommendations for the majority of nutrients 
investigated, the intake of nutrients of specific importance during pregnancy, 
including iron (Fe), magnesium (Mg), potassium (K) and folate, were below the 
recommended levels (Rogers et al. 1998). This finding was consistent with two small 
studies conducted in northern England (Mouratidou et al. 2006) and in Portsmouth, 
southern England (Mathews et al. 2000). The first of which found that 40%, 67% and 
69% of the total participants (n=250) did not meet the Estimated Average 
Requirement (EAR) for calcium (Ca), iron (Fe) and folate respectively (Mouratidou 
et al. 2006), while the second study reported insufficient intakes of vitamin D 
(Mathews et al. 2000). US studies also have found that pregnant women reported 
suboptimal consumption of calcium (Pick et al. 2005b), iron (Giddens et al. 2000; 
Pick et al. 2005a), folic acid (Pick et al. 2005a; Sherwood et al. 2006), and fibre 
(Pick et al. 2005a). In contrast to lower than recommended intakes of certain 
nutrients, other studies show higher than recommended intakes of particular 
nutrients. This can also affect maternal and foetal outcomes (Herrera 2002; Kabaran 
et al. 2015). Excessive intake of saturated fatty acids has been found in a number of 
Finnish studies (Lyytikäinen et al. 2005; Järvenpää et al. 2007).  
   
In Australia, research providing information about maternal dietary intakes in a large 
nationally representative population is limited but indicates poor adherence to 
existing dietary guidelines. Studies conducted prior to 2013, when the ADGs were 
updated to include specific guidance for pregnant women, found that pregnant 
women failed to comply with the Australian Guide for Healthy Eating (AGHE) in 
relation to some of some of major food groups (fruit, vegetables, bread and cereals 
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(now grains), and meat (and its alternatives) (Wilkinson et al. 2009; Wilkinson et al. 
2010; Blumfield et al. 2011; McLeod et al. 2011). The authors suggested that this 
could place women at a higher risk of unhealthy weight gain, high blood pressure, 
and anaemia during pregnancy (Wilkinson et al. 2010). Similar poor adherence to 
dietary guidelines was reported in a more recent national study of 857 pregnant 
women that was conducted after the introduction of the current ADG (Malek et al. 
2016a).  
  
Other researchers also have found dietary deficiencies among pregnant women in 
Australia. A study of 409 pregnant women conducted by Wen et al (2010) in 
southwestern Sydney (Australia) found suboptimal dietary intakes in pregnant 
women in terms of quality and variety (poor intake of fruit and vegetables, and high 
intake of processed meat, soft drinks and takeaway foods). More importantly, the 
study found significant inverse associations between the intake of water and soft 
drinks, and between fruit consumption and the intake of takeaway foods and 
processed meat or chips. In addition, soft drink consumption was found to be 
positively correlated with consumption of takeaway foods. Not surprisingly, a very 
similar poor dietary pattern has been found among 50 obese pregnant women in 
Brisbane, Australia (De Jersey et al. 2011). Such unhealthy dietary patterns during 
pregnancy may have negative effects on pregnancy outcomes and increase risk for 
neonatal complications.  
 
The literature thus indicates that many Australian women do not sustain good dietary 
practices prior to, and during pregnancy, a finding that mirrors studies in other 
western countries. Poor adherence to dietary guidelines can increase pregnant 
women’s risk for developing unhealthy GWG. The following section provides data 
on the prevalence of unhealthy weight gain that women experience during 
pregnancy. Both data on women’s adherence to dietary and GWG guidelines provide 
important information that indicates the necessity for intervention to improve such 
poor behaviours.   
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2.5 Adherence of pregnant women to GWG guidelines 
Several studies have shown that most pregnant women do not gain weight within the 
IOM (2009) gestational weight gain guidelines and, in most cases, they exceed the 
recommendations (Hector et al. 2013). In Australia, there is a lack of epidemiological 
studies reporting on gestational weight gain patterns. Much of the available data are 
reported from single cohort studies conducted at different geographical locations 
within Australia. A study conducted in Brisbane in 2008 reported that among the 
total 309 surveyed pregnant women, the incidence of excessive gestational weight 
gain was 33.3% to 100% of women (per body mass index range) (Wilkinson et al. 
2010). According to the first prospective study that measured GWG in Australia and 
specifically in Brisbane, only 36% of a total 664 pregnant women gained weight 
within the guidelines’ recommendations, 26% gained insufficient gestational weight, 
and 38% gained excessive gestational weight (de Jersey et al. 2012). The prevalence 
of excessive gestational weight was higher among a total of 165 pregnant women 
from Newcastle, NSW (Hure et al. 2012). This prospective longitudinal cohort study 
indicated that 54% of the cohort experienced excessive gestational weight gain (Hure 
et al. 2012). These findings regarding incidences of excessive weight gain were 
mirrored in other countries. The data from U.S.A and Canada indicated that generally 
half the pregnant women in various studies exceeded their recommended gestational 
weight gain (National Research Council 2007; Olson 2008; Blair 2012).  
 
2.6 Consequence of poor dietary and GWG behaviours 
Poor nutrition has the potential to negatively impact on mothers’ and babies’ health, 
contributing to poor maternal and infant outcomes. Adverse maternal outcomes 
include increased risk of inappropriate gestational weight gain (Renault et al. 2015). 
Excessive GWG has the potential to negatively impact on maternal and foetal health, 
causing a range of poor obstetric and neonatal outcomes. Adverse obstetric outcomes 
include increased risk of maternal complications such as gestational diabetes 
(Hedderson et al. 2010), postpartum weight retention (Ashley-Martin et al. 2014), 
and the development of long-term obesity , postpartum weight retention (Ashley-
Martin et al. 2014), and the development of long-term obesity (Mamun et al. 2010). 
Foetal exposure to maternal obesity, diabetes, and excessive GWG can increase the 
~ 49 ~ 
 
offspring’s risk of childhood obesity (Institute of Medicine 2009) and chronic 
diseases later in life (Darnton-Hill et al. 2004).  
 
In Australia, childhood obesity is increasing, affecting 25% of children aged 2 to 16 
years of age (Commonwealth Scientific Industrial Research Organisation et al. 
2008). The World Health Organization considers childhood obesity as ‘one of the 
most serious public health challenges of the 21st century’ (World Health 
Organization 2011), given the negative consequences obese children are exposed to, 
including disease progression and increased disability at both the early stages of 
child development and in the long-term (Dodd et al. 2014). Obesity not only imposes 
considerable health and social burdens, but also substantial economic burdens 
(Australian Bureau of Statistics 2013). According to Au et al (2012), generalised to 
the population level the medical costs of Australian children who are overweight and 
obese has been estimated to be $9.8 million higher than children of normal body 
weight during the first 5 years of school when controlling for child and maternal 
characteristics.  
 
Given the high prevalence of excessive gestational weight gain, physical inactivity, 
and poor diet quality, the majority of pregnant women could benefit from 
interventions to facilitate appropriate weight gain, increase or maintain physical 
activity, and improve dietary intake. Improving pregnant women’s dietary 
behaviours will be aided by a deeper understanding of the determinants of diet in 
pregnancy. Behaviour change can be described as a result of changes that occur in 
psychological variables, such as modifying knowledge, attitudes, motivations, and 
beliefs which consequently influences person’s intentions (Schwarzer 1992) and 
eventually alters their behaviour (Bartholomew et al. 2006). A better understanding 
of such psychological determinants of dietary decisions in pregnancy, which is a 
focus of this dissertation, would also improve intervention development and increase 
the level of understanding of the reasons behind dietary changes or absence of 
changes in response to an intervention (Bartholomew et al. 2006). This dissertation 
will also include women’s perceptions of their experiences in gaining nutrition and 
GWG information and their response to such information. Identified barriers and 
enablers to utilise information and thus improve diet were also investigated.    
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To assist women stay healthy and to prevent excessive weight gain during 
pregnancy, counselling about healthy eating and keeping physically active during 
pregnancy is recommended (World Health Organization 2016b). Nutrition education 
and counselling is a commonly used practical approach to improve women’s 
nutrition during pregnancy (Girard et al. 2012). Although knowledge alone is not 
enough to change behaviours and bring about positive outcomes, it is considered to 
be a powerful and necessary prerequisite (Sapp 2002; Worsley 2002). As improving 
women’s knowledge is considered a useful strategy to improve poor dietary and 
GWG behaviours, the next section provides a review of existing literature on 
pregnant women’s nutrition and GWG knowledge. In this dissertation, a key step 
was to identify the empirical research that assessed pregnant women’s knowledge 
about dietary and GWG guidelines in regard to maternal and foetal health and 
wellbeing. Establishing these baseline levels was also essential to being able to 
compare women’s knowledge with the recommended guidelines and identify the 
gaps in women’s knowledge.  
 
2.7 Nutrition knowledge of pregnant women and its effects on their attitude  
Despite the importance of assessing women’s knowledge about dietary and GWG 
guidelines, there has been little investigation of maternal nutrition knowledge and the 
factors that can shape it. There are only a limited number of comprehensive studies 
that examine Australian women’s nutrition knowledge (e.g. dietary guidelines in 
relation to the broad messages, practical and more specific nutrition information 
during pregnancy, as well as GWG guidelines). Almost all studies have focused on 
investigating specific aspects of the dietary guidelines for pregnancy in isolation. For 
example, some studies investigated either women’s awareness of a specific single 
nutrient that is required during pregnancy (Charlton et al. 2009; Sinikovic et al. 2009; 
Charlton et al. 2010; El-mani et al. 2014; Lucas et al. 2014b; Martin et al. 2014; 
Malek et al. 2016b); their knowledge related to recommendations of the ADGs for 
adults (McLeod et al. 2011) in very general way; or focused on some aspect of the 
ADGs in pregnancy which included the recommended daily servings of fruit and 
vegetables (de Jersey et al. 2013). Additionally, none of the studies investigated 
women’s perceptions about the importance of knowing about the investigated topic 
or their level of understanding or confusion about the same topic. Women’s 
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knowledge regarding recommended food handling practices (Bondarianzadeh et al. 
2007; Bryant et al. 2016) and weight gain during pregnancy (Wilkinson et al. 2010; 
Thompson et al. 2011; de Jersey et al. 2012; Shub et al. 2013; Wilkinson et al. 2013) 
also have been examined.  
 
The studies of nutrition knowledge have reported mixed results. They range from a 
lack of awareness of some key nutrients (omega-3 and iodine) and of GWG 
guidelines, to the demonstration of relatively good knowledge of some nutrition 
aspects, such as the AGHE recommendations and some aspects of food handling 
practices. However, the holistic picture of diet related information was not that clear 
for a number of pregnant women. For example, women may have shown awareness 
about the necessity for iodine supplementation in pregnancy; however, they did not 
know its importance for women’s and babies’ health. The following sections explore 
specific aspects of nutrition knowledge in more detail.  
  
A lack of knowledge relating to the benefits and food sources of some key nutrients 
as well as of the health impacts of deficiency have been reported among pregnant 
women. According to Sinikovic et al. (2009), more than half of the pregnant women 
in their study (55%; n≈105) were aware of issues relating to risks and benefits of fish 
consumption during pregnancy; however, further investigation revealed limited 
knowledge about long chain omega-3 poly unsaturated fatty acids (LC n-3 PUFA). 
Furthermore, lower awareness of the risks and benefits of fish consumption during 
pregnancy was reported by those who had not received information about LC n-3 
PUFA during this time (77%; n=147) in comparison to those who had received such 
information (23%, n=43).  
 
Lack of complete knowledge may also impact on women’s dietary behaviours. In the 
preceding example about lack of knowledge related to fish consumption, this 
together with the existence of contradictory messages about the importance of fish 
consumption and the potential risks of mercury contamination, is likely to reduce 
pregnant women’s intakes of adequate LC n-3 PUFA. This negative impact was 
evident in a study that explored consumer perceptions about fish consumption. The 
authors found that of 429 participants (of whom more than half, 66%, were female), 
about 43% (n≈185) did not eat fish at least once a week as a result of negative 
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perceptions of fish consumption (Verbeke et al. 2005). Such negative perceptions are 
likely to also decrease pregnant women’s consumption of fish due to their concerns 
for the safety of their unborn babies. A lack of awareness of the ‘right’ (fish) foods 
can also be a major barrier for pregnant women in regard to adequate LC n-3 PUFA 
consumption during pregnancy (Troxell et al. 2005).  
  
Researchers have reported a similar deficit in women’s knowledge about issues 
related to key nutrients during pregnancy, including iodine and folic acid. Early in 
2008, a study conducted by Charlton et al. in New South Wales (NSW), Australia, 
found that only one-tenth of 139 pregnant women identified iodine deficiency as a 
health problem, and the majority of the women (73%) were not able to decide 
whether it was a health problem or not. Women’s knowledge about negative health 
impacts of insufficient iodine intake was found to be poor (Charlton et al. 2010). 
Similar findings were reported in more recent studies conducted in a different region 
in Australia. In an updated study, also conducted in NSW (n=142), Lucas al. (2014b) 
found that although a high proportion of pregnant women (94%) identified that 
women during pregnancy are one of the at risk groups for iodine deficiency, a 
relatively low proportion of them (44%) knew that iodine deficiency was a public 
health issue in Australia.  
 
A lack of knowledge about nutrients in the diet also extends to the health problems 
associated with insufficient intakes. With regard to maternal iodine intake, a study by 
El-Mani et al. (2014), also conducted in NSW, indicated that more than half (53.6%; 
n=81) of pregnant women could not identify any of the health problems associated 
with iodine deficiency (goitre, mental retardation, malformations in pregnancy, 
impaired physical development). Lack of knowledge about the importance of iodine 
in pregnancy was evident in a sample of pregnant women (n=200) who resided in 
Victoria, Australia. Only small proportion (18.5%) of the women acknowledged that 
during pregnancy iodine supplementation was necessary, in addition to a healthy 
diet, to meet their iodine requirements (Martin et al. 2014).  
 
However, a nationwide study that assessed 857 pregnant women’s knowledge about 
supplement recommendations during pregnancy, including for iodine, revealed that 
just over half of women (54%) were aware of the importance of iodine while 71% of 
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those women showed high awareness of the need for iodine supplement 
preconception and in pregnancy (Malek et al. 2016b). All studies indicated that many 
pregnant women demonstrated a lack of knowledge about the food sources of iodine 
as only about half of them were unable to identify a good food source of iodine 
(Charlton et al. 2010; El-mani et al. 2014; Lucas et al. 2014b; Martin et al. 2014; 
Malek et al. 2016b). This limited knowledge about food sources was also reported 
for folic acid (El-mani et al. 2014; Malek et al. 2016b). The researchers concluded 
that being unaware of the adverse health impact of suboptimal iodine intake and 
good dietary sources resulted in a demonstrated low iodine level status among 
pregnant women, which may negatively affect unborn babies’ health and also their 
own wellbeing. Food Standards Australia New Zealand has emphasised the 
importance of pregnant women’s awareness of the importance of iodine nutrition, 
particularly during their pregnancy to reduce iodine deficiency (Food Standards 
Australia New Zealand 2008). 
 
Conversely, in comparison with the limited knowledge of iodine, women have been 
found to have greater knowledge about folic acid supplementation in pregnancy (El-
mani et al. 2014; Malek et al. 2016b). Women’s knowledge of the need for folic acid 
supplementation preconception and during pregnancy was high and they could 
identify the main health consequences (i.e. neutral tube defect) associated with folic 
acid deficiency. The recommendation for iodine supplementation was only 
introduced in 2010 as opposed to 1992 for folic acid (National Health and Medical 
Research Council 1994), which may explain the difference in awareness of these 
issues. This low level knowledge of the need for iodine supplementation may result 
from health care professionals not discussing iodine supplementation with pregnant 
women, perhaps reflecting their own poor levels of knowledge (Lucas et al. 2014b; 
Arrish et al. 2016a). Maternal health care professionals should be supported and 
encouraged to provide such information to pregnant women, particularly as studies 
have shown that pregnant women expect nutrition information from their health care 
professionals (Szwajcer et al. 2009; Wilkinson et al. 2010). 
 
Another area where a lack of knowledge has been evident among pregnant women is 
appropriate weight gain during pregnancy. In a study by Wilkinson et al (2010), 
about 44% of surveyed pregnant women (n=304) reported being aware of the 
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existence of a recommended pregnancy weight gain range; however, only one 
woman was able to identify this range correctly. Although this rate of awareness of 
GWG guidelines slightly increased in subsequent studies conducted in different 
regions in Australia (Thompson et al. 2011; de Jersey et al. 2012; Wilkinson et al. 
2013; Mcphie et al. 2015), women have continued to show poor knowledge of GWG 
guidelines, with a maximum rate of awareness lower than 50% (Shub et al. 2013). As 
GWG expectations were found to be a significant predictor of actual gestational 
weight gain, it is possible that this lack of knowledge of GWG guidelines may 
contribute to excessive GWG (Wilkinson et al. 2010; Mcphie et al. 2015). The lack 
of knowledge may explain in part the excessive weight gain reported among 33.3% 
to 100% of respondents (per body mass index range) in the Wilkinson  et al (2010) 
study. Further, a more recent study has found that pregnant women who gained 
above the recommended GWG were more likely to overestimate the minimum 
amount of GWG for their pre-pregnancy body mass index (ppBMI) compared with 
women with a healthy GWG (Mcphie et al. 2015). Risk factors such as weight gain 
are modifiable and can be targeted to promote healthy weight in pregnancy. 
According to Hill et al (2013), provision of information is one of the key approaches 
when intervening in GWG which may give an effective outcome, especially when 
combined with dietary interventions. Risk factors such as weight gain (Mcphie et al. 
2015). Potentially, such risk factors are modifiable and can be targeted to promote 
healthy weight in pregnancy. According to Hill et al (2013), provision of information 
is one of the key approaches when intervening in GWG which may achieve an 
effective outcome, especially when combined with dietary interventions.  
 
The Australian Dietary Guidelines (ADGs) provide evidence-based information 
about which foods a pregnant woman should eat, how much a serve is, and how 
many serves per day of particular foods should be consumed to achieve a healthy diet 
and the recommended GWG (National Health and Medical Research Council 
2013d). However, little has been reported on Australian women’s knowledge of these 
guidelines in the context of GWG management. Such information may play a key 
role in maintaining women’s awareness about safe dietary approaches for weight 
gain management during pregnancy.  
 
~ 55 ~ 
 
Earlier studies have investigated women’s awareness of recommendations of the 
Australian Guidelines for Healthy Eating (AGHE) (McLeod et al. 2011; de Jersey et 
al. 2013) without assessing women’s knowledge of GWG guidelines and dietary 
approaches to best manage GWG. Only one study has assessed pregnant women’s 
knowledge of the GWG guidelines and a broader range of dietary approaches to 
attain effective GWG management (Shub et al. 2013). Studies have indicated that 
individuals tend to have better knowledge of the broad dietary guidelines (e.g. eat 
more fruit and vegetables and less fat) but poor knowledge about specific topics of 
nutrition, e.g. nutrient content of foods and applying knowledge to food choices 
(Hendrie et al. 2008; Downs et al. 2014). Research is required that focusses on both 
the general and detailed components of nutrition knowledge that women can apply in 
daily life to achieve a healthy and balanced diet according to ADG for pregnant 
women. 
  
Even in areas that might have serious, acute consequences for a baby’s life, food-
borne illnesses such as listeriosis or salmonellosis, women have been found to have 
limited knowledge. The illness most investigated and reported due to heightened 
risks during pregnancy has been listeriosis. Pregnant women have been found to 
possess incomplete knowledge in regard to potential food sources of listeria and they 
continued to consume these foods with relatively high frequency, although many of 
them were aware of listeriosis and its risk for their unborn babies (Bondarianzadeh et 
al. (2007). This result was mirrored by a more recent study of 223 pregnant women 
which reported that knowledge of foods to avoid during pregnancy was poor, with 
the majority of women (83%) mistakenly identifying at least one risky food as safe to 
consume (Bryant et al. 2016).  
 
Overall, the published research suggests that pregnant women’s knowledge of 
nutrition, as of nutrition, as assessed against the AGHE/ADG and GWG guidelines, 
is deficient in a number of important areas. Research suggests that improved 
nutrition knowledge in the early stage of pregnancy may influence infant birthweight 
(Fowles et al. 2005) and women’s dietary intake (Dundas et al. 2002) . Other studies 
have recommended further investigation of pregnant women’s nutrition knowledge 
to provide preliminary data that could form the basis of the development of effective 
approaches that support pregnant women’s choices to eat a healthy diet and gain 
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appropriate weight during pregnancy (Fowles et al. 2008). In spite of the small 
sample size of many current studies, results consistently call attention to the 
importance of maternal nutrition knowledge. More research is needed to 
comprehensively explore women’s nutrition knowledge, identify the gaps in their 
knowledge, and investigate the potential factors that shape and correlate with 
maternal nutrition knowledge in order to better meet pregnant women’s information 
needs. 
 
2.8 Effectiveness of nutrition education interventions during pregnancy 
A growing body of literature has examined the effectiveness of nutrition education 
and dietary interventions on behavioural change and positive maternal and neonatal 
outcomes in both developed (Thangaratinam et al. 2012; Muktabhant et al. 2015; 
Flynn et al. 2016) and developing countries (Gresham et al. 2014). Support for this 
relationship was provided by a meta-analysis conducted in 2012 which included 44 
studies (n=7278 women) (Thangaratinam et al. 2012). The review focused on studies 
aimed at improving GWG and pregnancy outcomes through dietary and lifestyle 
interventions. The review found that dietary interventions which included dietary 
advice were associated with the largest reduction in women’s GWG and resulted in 
some improvement in pregnancy outcomes compared with other lifestyle change 
interventions (physical activity alone, and a mixed approach which combined diet 
and physical activity) (Thangaratinam et al. 2012). According to this review, 
neonatal outcomes that related to foetal weight and other morbidity factors and 
mortality were less likely to be affected by these interventions, and there was a lack 
of influence on the reduction of caesarean section or induction of labour. However, 
in comparison with other interventions, dietary interventions showed reductions in 
the risks of pre-eclampsia, gestational diabetes, gestational hypertension and preterm 
births. The quality of evidence for the benefit observed with interventions on GWG 
was moderate but low for clinical outcomes (Thangaratinam et al. 2012). 
 
Dietary counselling and education has been found to have a positive influence on 
both pregnancy and infancy outcomes. For example, diet, exercise or both 
interventions in terms of providing counselling and advice have been found to be 
successful in reducing the risk of excessive GWG, as reported in a recent Cochrane 
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review (Muktabhant et al. 2015). This review reported on 65 randomised controlled 
trials (RCTs) of interventions to reduce excessive GWG (Muktabhant et al. 2015). 
The trials reviewed, 49 RCTs involving 11,444 women contributed data to a 
quantitative meta-analysis, focussing on diet only, physical activity only, or a mix of 
both diet and physical activity interventions. In 24 of the interventions (n=7096), the 
risk of excessive GWG was reduced overall by 20% (Muktabhant et al. 2015) by 
Diet or exercise, or both, interventions. In addition, dietary interventions reported 
positive outcomes, evident also among populations who were at risk of 
undernutrition. Similarly, promising findings regarding dietary interventions have 
been reported in regard to low birthweight. Gresham et al.’s review (2014), a 
systematic review and meta-analysis, comprised a total of 31 studies that included 29 
RCTs. It reported positive influences of dietary interventions during pregnancy in 
reducing the incidence of low birthweights (Gresham et al. 2014). 
 
In the context of improving dietary behaviour of overweight/obese women, positive 
findings were reported in a very recent systematic literature review of 13 randomised 
controlled trials (RCTs) conducted in developed countries which aimed to modify 
diet only, or to modify diet and physical activity behaviours, for effective 
management of obesity in pregnancy (Flynn et al. 2016). This systematic review 
included a number of trials that reported improvement in pregnant women’s diets on 
different levels following the intervention. Reported improvements in nutrient levels 
included a significant decrease in saturated fat intake, a decrease in sugar 
consumption, a reduction in glycaemic load, and an increase in fibre and protein 
intake in the intervention groups. At a food group level, a significant increase in fruit 
and vegetable intake in the intervention group was reported in a number of the trials 
reviewed. In terms of eating habits, reported improvements included healthy eating 
or traditional eating patterns from baseline to week 35 of gestation. Additionally, an 
improvement in diet quality, as measured by the Healthy Eating Index, was reported 
in the intervention group compared with the control group at both week 28 and week 
36 of pregnancy (Flynn et al. 2016). These findings suggest that overweight and 
obese pregnant women were responsive to an intervention and willing to changing 
their diet. This finding is considered an addition to the growing evidence of the 
effectiveness of dietary interventions in reducing GWG, especially for at risk 
overweight and obese pregnant women. 
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The reviewed research has all been undertaken in developed countries. Most of them 
have focused on promoting positive behavioural changes among pregnant women. 
All nutritional interventions involved a nutritional education and counselling 
component. Based on the review of relevant research, the evidence for the 
effectiveness of prenatal nutrition education interventions is promising. Thus, there is 
a need for well-constructed prenatal nutrition education interventions to provide 
pregnant women with more tailored and relevant nutrition information. This can 
ensure that interventions are more effective in influencing dietary behaviours and 
optimising pregnancy outcomes. What is not clear from this review is the relevance 
and feasibility of interventions to standard antenatal practice. 
 
2.9 Pregnant women’s experiences, perceptions of, attitudes toward and needs 
for nutrition information, nutrition communication and activities during 
pregnancy 
Women’s experiences of gaining information and their perceptions of their needs for 
this information are important aspects in understanding disparities in women’s 
nutrition knowledge and the provision of suitable support to meet their needs. 
Exploration of consumer perspectives has the potential to provide valuable insights 
into the extent to which their expectations and needs will be satisfied by a particular 
activity or product (Fowles et al. 2008) . It has also been suggested that provision of 
information based on healthcare professionals’ perceptions of patient needs is not 
necessarily the same as the information identified by patients as required by them 
(Fox 1998; Henderson et al. 2004). This can be also said in regard to pregnant 
women’s needs for nutrition information. According to the World Health 
Organization (1998), involving women in decision-making and considering them as 
active participants in optimising their own health are essential components of high 
quality antenatal services. Moreover, information can improve patients’ 
empowerment, autonomy and self-esteem (Leino-Kilpi et al. 1993; Johansson et al. 
2004). 
 
It is thus anticipated that incorporating pregnant women’s inputs as to their specific 
needs in regard to a nutrition communication model would help to develop effective 
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strategies that challenge poor dietary related behaviours (Porteous et al. 2014). To 
better understand pregnant women’s needs for information, the next section reviews 
the literature with a focus on maternal experiences in gaining information and their 
perceptions of sources accessed and the information acquired. Then data on women’s 
responses to information and the perceived needs for information are provided.  
 
2.9.1 Need for information ‒ motivated to learn more 
It is widely recognised that pregnant women consider pregnancy-specific nutrition 
information important for the protection of the health of the foetus, and they are 
motivated and desire to learn more about nutrition during pregnancy (Begley 2002; 
Szwajcer et al. 2005; Szwajcer et al. 2007; Bondarianzadeh 2008; Wilkinson et al. 
2010; Szwajcer et al. 2012; Taylor et al. 2012; de Jersey et al. 2013; Emmett et al. 
2013; Garnweidner et al. 2013; Wennberg et al. 2013; Willcox et al. 2015; Knight-
Agarwal et al. 2016). These studies also reflected on women’s interest in a trusted 
source providing more information about important nutrients and its impact on the 
health of their baby and themselves. Such high interest in learning more about 
nutrition related information during pregnancy provides an opportunity that could be 
exploited by health care providers to provide pregnant women with information 
through a targeted nutrition communication model that aims to improve their diet-
related behaviour. It has been reported that provision of appropriate information 
about nutrition and GWG guidelines increases the likelihood of pregnant women to 
comply with the recommendations and inform their dietary and GWG behaviours 
(Tovar et al. 2011; Emmett et al. 2013).  
 
However, few studies have reported different levels of expressed concern of pregnant 
women relating to their perceived need for nutrition information. Semi-structured 
interviews of 18 pregnant women by Butler (2009) in the antenatal clinics of a major 
public hospital in a regional area of NSW (Australia) indicated that about ten of the 
respondents were engaged and actively looking for information, while six  were not 
interested and only two discounted nutrition information and education. Reasons for 
not being interested were that women were not motivated regarding dietary change 
either because they did not perceive nutrition during pregnancy as an important issue 
or they thought their diet was healthy. The author attributed the discounting of the 
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nutrition information to a misalignment between the received information and their 
personal beliefs and values or their previous experiences (Butler 2009). 
 
A low level of interest in nutrition information among some pregnant women has 
been found in other studies. A larger study of LC n-3 PUFA and fish consumption 
reported a ‘low level of concern’ by the majority of pregnant women (n=137; 72%) 
(Sinikovic et al. 2009). In this instance, the researchers suggested that a lack of 
proper information, previous experience of a ‘successful’ pregnancy, as well as the 
sense of having control over their actions with regard to dietary behaviour were the 
factors that were associated with pregnant women’s reduced interest in gaining 
nutrition information (Butler 2009; Sinikovic et al. 2009). These researchers 
concluded that nutrition related topics needed to be addressed by health professionals 
as an important component in their communications with their pregnant clients in 
order to raise awareness of the importance of specific dietary issues in pregnancy. 
The researchers also suggested there was a need for clear, comprehensive education 
materials that gave simple and practical ideas and reflected the women’s specific 
needs. 
 
2.9.2 Women’s perceptions about received information 
There is consensus between most of the studies about the limited nature of nutrition 
education for pregnant women during antenatal care (Lucas et al. 2014a). Although 
most studies reported that health care providers (HCPs) were identified by most of 
pregnant women as a trustworthy source of health information, generally the women 
also reported that they did not receive enough information from their HCPs (Begley 
2002; Bondarianzadeh 2008; Taylor et al. 2012). Women were concerned about the 
quantity and quality of received nutrition information and the limited time that was 
allocated by their HCPs to discuss such information (Begley 2002; Taylor et al. 
2012). Internationally women reported having received only sparse and incomplete 
advice from their HCPs and generally only when health problems or symptoms 
occurred, and with the main focus on food safety (Begley 2002; Taylor et al. 2012; 
Garnweidner et al. 2013; Wennberg et al. 2013). An Australian-based study focusing 
on women’s perceptions of food safety in pregnancy reported a similar result 
(Bondarianzadeh 2008).  
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Most of the studies reported that the advice provided for women was general and 
lacked detail (Begley 2002; Bondarianzadeh 2008; Garnweidner et al. 2013; 
Wennberg et al. 2013). In addition, information on the importance of 
docosahexaenoic acid (DHA) (like elcosapentaenoic acid (EPA) an omega-3 fatty 
acids found in fish) during pregnancy is lacking or inadequate among pregnant 
women in Australia and elsewhere (Emmett et al. 2013; Lucas et al. 2014a). GWG 
management and risks associated with excessive GWG for women’s and babies’ 
health and physical activity is also inadequate or lacking (Taylor et al. 2012; de 
Jersey et al. 2013; Lindhardt et al. 2013; Willcox et al. 2015; Knight-Agarwal et al. 
2016). 
 
Contrary to the above studies that have reported lack of information, particularly lack 
of information pertinent to pregnancy, a study of pregnant women’s experiences with 
receiving diet advice from health care providers found that women reported dietary 
advice to be overwhelming (Ferrari et al. 2013). In addition, they expressed concern 
that the information was not personalised and was not meeting their nutritional 
requirements due to the amount of advice on dietary restrictions in pregnancy 
received. Moreover, women identified that the advice they received about nutritional 
requirements during pregnancy to be confusing and constantly changing, and that 
recommendations to increase a nutrient may be given but examples of foods that 
contain those nutrients not provided, rendering the recommendation far less useful 
(Ferrari et al. 2013). Such findings were also expressed in other qualitative studies 
(Arden et al. 2014) (Campbell et al. 2011; Graham et al. 2013). 
 
The research to date on the provision of nutrition information to pregnant women 
presents a confusing picture.  Information of specific interest to pregnant women is 
not being provided or is not provided in a manner that can meet their needs, and at 
the same time, there is an abundance of general information that overwhelms them 
and is not helpful. 
2.9.3 Sources of nutrition information during pregnancy  
Pregnant women are known to actively seek nutrition-related information during 
their pregnancy, especially at the beginning of pregnancy (Szwajcer et al. 2005). To 
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obtain nutrition information, pregnant women use different sources (Bondarianzadeh 
2008; Taylor et al. 2012; Garnweidner et al. 2013; House et al. 2013; Wennberg et al. 
2013; Downs et al. 2014). Apart from HCPs, most frequently used information 
sources have been found to include: internet, books, magazines, and social supports 
including pregnant friends and family members (Bondarianzadeh 2008; Charlton et 
al. 2010; Lucas et al. 2014a). However, decisions on the trustworthiness of each 
source was based on a variety of individual factors, including the women’s 
experiences and priorities (Bondarianzadeh 2008).  
 
Although women obtained pregnancy related information from a range of sources, 
access to large volumes of information did not necessarily equate with understanding 
and comprehension (Carolan 2007). Seeking information from a range of other 
sources, such as the internet and books, potentially placed women at risk of obtaining 
misleading information which could negatively affect their behaviours (Butler 2009). 
Pregnant women reported having to face many challenges during their research 
which affected their uptake of information. The reported challenges comprised the 
lack of high quality educational material that covered nutrition issues, conflicting 
information from various sources (including their HCPs), an overload of information, 
and inaccurate and incomplete information. All, of these challenges contributed to 
their uncertainty (Bondarianzadeh 2008; Butler 2009; Taylor et al. 2012; 
Garnweidner et al. 2013; Wennberg et al. 2013). 
 
Regardless of literacy skills, most people need help understanding health care 
information (Gazmararian et al. 2005). In addition, using non-reliable sources of 
information such as online resources has been found to significantly increase 
women’s confidence levels with regard to making decisions about their pregnancy 
(Lagan et al. 2010). However it is unknown whether the obtained information was 
accurate and in line with evidence-based dietary guidelines, particularly where 
knowledge was based on online resources, many of which contained inaccurate and 
unreliable nutrition information (Sutherland et al. 2005). 
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2.9.4 Women’s preferences for nutrition information and advice 
Pregnant women have been reported to prefer to receive nutrition information in a 
number of different formats. One study reported that women preferred to receive 
nutrition advice in the form of detailed verbal and written material from their 
healthcare professional (Lucas et al. 2014a). Another study found that women 
acknowledged healthcare providers’ direction to other sources of information 
(Begley 2002). Media was reported to be a preferred source of information for its 
availability which allowed women to obtain information in formats that were 
accessible, affordable, and culturally and linguistically appropriate (Szwajcer et al. 
2005; Willcox et al. 2015). Several studies identified that women preferred 
individual rather than group settings for nutrition counselling with tailored, practical, 
simple and easy advice to meet their individual needs (Bondarianzadeh 2008; Butler 
2009; Wilkinson et al. 2010; Lucas et al. 2014a). Studies also have reported that 
women were interested in receiving more detailed information about good nutrition, 
healthy eating, DHA, food safety, physical activity and weight gain management 
(Wilkinson et al. 2010; Taylor et al. 2012; Emmett et al. 2013; Garnweidner et al. 
2013; Wennberg et al. 2013). 
 
Considering the high motivation of pregnant women to learn about nutrition and 
GWG during pregnancy as well as the opportune window provided by regular 
contact during prenatal care, there is a need to maximise the effectiveness of 
educational practices which help to improve nutrition care in the prenatal setting. In 
order to develop such educational practices, research is first required to explore 
women’s perceptions, experiences, and perceived needs for nutrition and GWG 
information during pregnancy. At the time this study was commenced, there were 
very limited data on women’s experiences in gaining nutrition related information; 
however, a number of international studies have been conducted almost concurrently 
with this study. The literature emerging from this research supports the importance of 
the women’s nutrition related knowledge and their experiences with gaining relevant 
nutrition information.  
 
However, in Australia there is still limited research into nutrition-related information 
that pregnant women obtain during the antenatal period, their experiences, and the 
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methods by which this information was disseminated, and the extent to which it was 
understood and used. In addition, there has been only limited research that has 
explored these issues from the Australian women’s perceptions and their 
experiences. The limited number of studies that exist have focussed on a single topic 
such as food safety (Bondarianzadeh 2008) and GWG (Willcox et al. 2015) or 
explored women’s perceptions as a barrier for proper nutrition in pregnancy (Begley 
2002). There were two quantitative research efforts which reported on Australian 
women’s needs and preferences regarding nutrition information (Porteous et al. 
2014; Willcox et al. 2015). These studies have provided important information about 
how women tend to prefer a particular topic, form and type of information, but were 
designed based on professionals’ perspectives. Studies are still needed to provide 
more comprehensive understandings from women’s perspectives, drawing on their 
own reports of behaviours and preferences in regard to information. This dissertation 
includes the research and results needed to inform the development of educational 
practices and improve nutrition care in the prenatal care setting. 
 
2.10 The relevance of theoretical frameworks and models to knowledge and 
motivation for healthy eating during pregnancy  
Behaviour change at different levels (individual, organisational, and community) is 
considered to be integral to effective public health programs that aim to support and 
assist individuals sustain and optimise health, reduce illness risks, and manage illness 
(Glanz et al. 2010). The success of public health programs and initiatives has been 
grounded on an understanding and contextualising of health behaviours (Glanz et al. 
2008; Glanz et al. 2010) within theoretical frameworks and models.  
 
Strategically planned models have been found to provide a structured framework to 
develop, introduce, maintain and manage public health interventions and, through 
continuing rigorous evaluation and reflection, improve them (Green et al. 2005; 
Bartholomew et al. 2006). For example, the Continuous Improvement Model (CIN) 
has been widely adopted from business across many fields, including health and 
education. This model is manifested in the feedback loops that must be built into 
health interventions in the form of research to monitor results (intended and 
unintended) and responses to that feedback in terms of ongoing program 
~ 65 ~ 
 
modification (or abandonment) (Grol et al. 2004). The likelihood of desired change 
in outcomes due to the intervention — or of determinants (see further below) — and 
the possibility of failure make monitoring and research imperative (Sales et al. 2006) 
 
Health behaviour theories have been reported to make positive contributions to the 
planning and evaluation phases of public health programs and also have served to 
advance research that then assessed innovative intervention strategies (Glanz et al. 
2010). Theoretical constructs have been used to inform research and the design of 
interventions. Strong empirical evidence also supports the further shaping and 
perpetuation (or, in the absence of evidence, termination) of interventions (Sales et 
al. 2006). In turn, results from quantitative and qualitative research have helped to 
shape and reshape theory as well as researchers’ understandings and those of policy 
makers and the general public, including the target audience of any health 
intervention or recipients of healthcare practice. 
 
Many factors, including social, cultural, and economic, have been identified as 
contributing to the initiation, sustaining, and changing of health behaviours (Smedley 
et al. 2000). No single factor or set of factors has been reported to fully elucidate the 
reasons for people’s actions, such as the way they eat and whether (or the extent to 
which) they are active or sedentary. Individuals’ actions, food choices and 
behaviours have been positioned as being influenced by a complex web of any 
number of interrelated of mediators or determinants of nutrition and behaviours, 
together with various cognitions as well as environmental factors (Baranowski et al. 
1999).  
 
On the individual level, knowledge, attitudes, and motivations have been identified 
as key determinants of health behaviours (Brug et al. 2005b; Glanz et al. 2010). 
Families, social relationships, socioeconomic status, culture, and geography were 
important environmental influences. It has been argued that the success of health 
promotion programs and behaviour change interventions rely on their capacity to 
influence these mediators (Brug et al. 2005b). Comprehensive understandings of 
some of the health behaviour determinants, key factors and models have been 
identified as necessary to provide the foundations for well-informed public health 
programs. The most influential factors for a particular individual or population need 
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to be identified so that program developers and professional practitioners are able to 
focus on the most salient issues (Glanz et al. 2010). 
 
It has been suggested that such mediators or determinants of behaviour fall into three 
broad categories, motivation, abilities and opportunities (Rothschild et al. 1999) and 
that complex ever-changing combinations of these determine diet behaviours (Brug 
et al. 2005b). Indeed, as Brug et al. (2005b p. 3) state: 
 
‘Their relative importance, as well as the underlying beliefs of these 
determinants, are likely to differ across different populations, as well as 
between individuals within populations, depending on their personal, 
social, and environmental circumstances. Furthermore, since these 
circumstances are liable to change, the most relevant specific determinants 
may also change over time.’  
 
Effective public health interventions and health promotion strategies require that the 
most appropriate theory and practices be determined for a given situation (Institute of 
Medicine 2002; Noar et al. 2007; Glanz et al. 2008). A number of researchers have 
warned against the practice of selecting a theoretical framework for a particular 
project on the basis that it is ‘intriguing, familiar, or in vogue’ (van Ryn et al. 1992; 
Glanz et al. 2010) but rather counsel that the process should begin with first 
identifying the problem, setting appropriate goals to explore or determine the nature 
of the problem and thus one or more solutions to the problem in its various aspects. 
Through undertaking research into motivation, attitude, behaviour change and their 
parameters, here undertaken in relation to nutrition during pregnancy, it would be 
possible to suggest the determinants that could be best targeted and practices adopted 
to achieve the desired change (van Ryn et al. 1992; Glanz et al. 2010).  
 
As was established earlier in this chapter, pregnant women do not maintain a healthy 
diet. The World Health Organization has recommended the adoption of a life course 
perspective as having great potential for enhancing people’s health and nutritional 
well-being (World Health Organization 2014). The WHO noted that a balanced diet 
was recommended to ensure good nutritional status for people of all ages. According 
to the life course perspective (LCP), in life there are particular exceptional and 
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critical occasions that might have a long-standing influence on health and health-
related behaviours in later periods of life (Osler 2006). Pregnancy has been widely 
recognised as an important time, a uniquely ‘teachable moment’ to increase women’s 
awareness about healthy eating (Phelan 2010). It has been reported that pregnant 
women recognise diet as important to foetal health and are more likely to be mindful 
of nutrition, actively seek health advice and information and modify their diets 
(Szwajcer et al. 2005). Thus, knowledge of and motivation for healthy eating are 
central and interconnected concepts or determinants that have high potential to 
influence women’s dietary behaviours during pregnancy. 
 
The influence of nutrition knowledge on pregnant women’s dietary behaviour has 
been well established (Dundas et al. 2002; Fowles et al. 2008; Jones et al. 2010). 
Nutrition education for pregnant women has been shown to have positive impacts on 
their nutritional status and reduce excessive gestational weight gain (Hui et al. 2012; 
Thangaratinam et al. 2012; Muktabhant et al. 2015; Flynn et al. 2016). Furthermore, 
pregnant women have been found to be motivated to learn about nutrition and adopt 
a healthy diet (Szwajcer et al. 2005; Szwajcer et al. 2007; Szwajcer et al. 2008; 
Phelan 2010; Skouteris et al. 2010) and their attitudes have been reported to 
influence their dietary behaviours (Dundas et al. 2002). 
 
Much less is known about the factors that shape pregnant women’s knowledge. 
Understanding the modifiable and non-modifiable factors — how and what shapes 
women’s knowledge — is important. It is also important to understand how 
motivated women learn about healthy eating and how they utilise their acquired 
knowledge to improve their diet. In this context, the concepts of knowledge and 
motivations are explored. The next section provides a review of the importance and 
applicability of nutrition knowledge and motivation as constructs of behaviour 
change theories. 
 
2.10.1 Nutrition knowledge 
In modern Western philosophy knowledge, reason and rationality are highly 
appreciated concepts and are claimed to be central to human well-being (Lupton 
1995). Knowledge is considered power, especially in a modern society designated as 
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a ‘knowledge society’ (Worsley 2002). Knowledge can be defined as a complex 
system of beliefs determined by individuals’ experiences within their social, physical 
and biological environments (Worsley 2002). In the context of dietary intake and 
nutrition, nutrition knowledge can be defined as the comprehension of health, 
nutrients and nutrition (Worsley 2002).  
 
It is important to take into consideration the pertinence of definitions for the target 
group when exploring nutrition knowledge, as it may be defined in many ways. For 
example, aspects of nutrition knowledge that are pertinent for nutrition experts might 
not be pertinent for lay people (Worsley 2002). During pregnancy, a number of 
nutrition knowledge aspects may become more pertinent for women than prior to 
pregnancy. For instance, recommendations about gestation weight gain and 
recommended dietary and physical activity approaches to safely achieve that weight 
become pertinent for women during pregnancy. Other examples include: knowledge 
of proper approaches to prevent risk of foodborne illness; avoiding consumption of 
fish that contain high level of mercury; key nutrients needed for maternal and infant 
health (e.g. folic acid, iodine and omega-3 fatty acids); and dietary management of 
pregnancy discomfort (e.g. nausea and vomiting, heartburn and constipation).  
 
Governments around the world have established guidelines to provide lay people 
with relevant information to help improve individuals’ eating habits across their 
lifespan. They are viewed as a foundation of any strategy to promote the 
consumption of healthy foods (Blumfield et al. 2011). In Australia, the Australian 
Dietary Guidelines (National Health & Medical Research Council 2013) provide 
recommendations on health, weight management and nutrition, and food safety for 
the general population and specific information for pregnant women (National 
Health and Medical Research Council 2013b; National Health and Medical Research 
Council 2013d). What has not been explored is women’s knowledge of such 
guidelines. 
 
According to Worsley, nutrition knowledge influences people’s abilities to make 
healthy dietary choices across their lifespan, ensuring their nutrient needs are met 
and so enhancing health and wellness by preventing excess intake that could be 
associated with ill health (Worsley 2002). In addition, increasing a person’s nutrition 
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knowledge provides new information which might arouse attitudinal change and 
subsequently result in improvement in dietary behaviours (De Vriendt et al. 2009). A 
number of behavioural change theories — such as planned behaviour theory (Ajzen 
1991), social cognitive theory (Bandura 1999) and the Transtheoretical model 
(Prochaska et al. 1997) — recognise the important roles that knowledge, together 
with attitudes and motivations, can play in the process of making choices. Such 
theories assume a rational relationship in the intersection of beliefs, attitudes, 
intentions and behaviour for ‘volitional behaviour’.  
 
Sapp has argued that for individuals to adopt a rational approach to food intake, they 
first needed to reach a ‘high threshold level of “how-to” and “awareness” nutrition 
knowledge’ (Sapp 2002). Conversely, incomplete knowledge, or false beliefs can 
lead to ill-formed intentions and non-rational volitional nutrition behaviour. This is 
likely also to be relevant for dietary behaviours of women, especially during 
pregnancy. Awareness of nutrition knowledge is known as ‘declarative knowledge’ 
or ‘what is’ which can be considered to be awareness and comprehension of the facts 
of things and processes (Worsley 2002). For example, declarative knowledge in 
maternal nutrition knowledge includes information about maternal diet, supplements, 
and gestational weight gain recommendations, about the properties of nutrients (such 
as salt) and risk factors associated with high salt intake. Knowledge about ‘how-to’ is 
known as ‘procedural knowledge’, that is, knowledge about the way to perform 
things (Worsley 2002). Two examples of this type of knowledge includes knowing 
how to choose the healthier option between two snacks and knowing food safety 
procedures to prevent food contamination and subsequent poisoning during 
pregnancy. A lack in these types of nutrition knowledge may negatively impact on 
pregnant women’s dietary behaviours.   
 
2.10.2 Motivation 
There is general agreement that a number of factors, including motivation and self-
efficacy, can cognitively determine intention to make a behavioural change (Glanz et 
al. 2008; Mason et al. 2010). In general, motivation can be defined as the process by 
which a person commences, controls and maintains a particular behaviour that is goal 
oriented (Dixon 2008). In the context of behaviour change, motivation has been 
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conceptualised as a person’s readiness to change a particular behaviour and has been 
defined as the extent to which a person shows a desire to change (willingness), or 
perceives the importance of such a change, and the extent persons feel confident in 
their ability to make the change, termed self-efficacy (Miller et al. 1991; Rollnick et 
al. 1999).  
 
To make changes to one’s behaviour a person first must perceive a necessity to 
change (Schwarzer 2008). Perceived importance of behaviour change is one of the 
determinants of motivation and strongly driven by risk perception (Schwarzer 2008), 
in this instance risks to the woman’s own health and/or that of the unborn baby. 
Many pregnant women value the importance of the health of their unborn child, 
which underscored the observation that pregnancy was a key time when women were 
motivated to live healthily (Monte et al. 2011). Self-efficacy can be defined as an 
individual’s confidence in their ability to achieve a goal and has been highly related 
to intention formation (Schwarzer 2008). Self-efficacy beliefs determine how people 
feel, think, motivate themselves and behave (Bandura 1993).  
 
Many psychological theories identify motivation as an important behavioural 
determinant. One of the better-known theories related to motivation is the 
Transtheoretical model (TTM), which identifies a series of motivational stages 
through which people progress (and relapse) to achieve health goals (Prochaska et al. 
1983). It has been commonly used to categorise people’s readiness to change and 
adopt healthy dietary behaviours (Greene et al. 1999; Henry et al. 2006). The model 
acknowledges that an individual’s readiness to change behaviour can be categorised 
into five stages, each of which requires different communication approaches to meet 
the individual’s needs and goals and consequently to change their behaviour 
(Prochaska et al. 1983). These stages are: pre-contemplation, contemplation, 
preparation, action, and maintenance.  
 
According to TTM (Prochaska et al. 1983), pregnant women would be in the pre-
contemplation stage of behaviour change if they did not perceive a particular issue as 
important or non-existent so that they did not think about changing behaviour. For 
instance, mothers would be in pre-contemplation if they did not believe that their 
current eating behaviour was unhealthy, as was identified the case in the Butler study 
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(Butler 2009). At this stage, they may lack declarative knowledge about healthy 
eating and the importance of proper nutrition.  
 
Other pregnant women who might be aware of a problem and perceive the 
importance of change, but not show serious commitment to change may, however, 
still consider change. They would be categorised as being in the contemplation stage. 
Those women would perceive the importance of healthy eating and may consider 
consuming healthy foods but would not be committed to do so. For example, 
Wilkinson (2010) found that pregnant women perceived eating well as important, but 
their overall diet quality remained relatively poor. This may be attributed to the lack 
of declarative knowledge as in risk awareness of an unhealthy diet and a lack of 
procedural knowledge as in how to make healthy food choices, or may it attributed to 
the presence of previous negative experiences with improving diet (Prentice et al. 
1987; Holme et al. 2014).  
 
Nevertheless, once a problem is perceived as sufficiently important, and the person 
has greater self-efficacy (belief in their ability), they may begin to look towards 
avenues for changing their behaviour. Women in the preparation stage show the 
tendency to take a step forward to change their behaviour and may look for 
information in regard to facilitating such a change. For example, they may seek 
information that helps them to eat wisely during pregnancy. They may access 
different sources of information, such as talking with their health care providers, 
using the internet to find information, or talking to other friends/family members 
about their experiences (Szwajcer et al. 2005; Butler 2009).  
 
Within these theoretical perspectives, when the pregnant woman was ready to 
perform a target behaviour, she would move to the action stage. As applied to 
healthy eating practices during pregnancy, mothers in the action stage would start to 
follow safe and healthy eating recommendations during their pregnancy. Continuing 
to engage in the healthy behaviour change beyond pregnancy (e.g., safe and healthy 
eating practice) would be an indication that the woman had moved into the 
maintenance stage.  
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In spite of being originally designed for smoking interventions, TTM has recently 
become an important reference point in areas that include promoting fruit and 
vegetable consumption (Ruud et al. 2005), dietary fat reduction (McDonell et al. 
1998; Hargreaves et al. 1999; ÔUnpuu et al. 2000; Wong et al. 2009), parent-infant 
feeding choices (Brophy-Herb et al. 2009), injury prevention (Kidd et al. 2003), and 
physical activity (Marshall et al. 2001). TTM has been extensively applied in 
targeted intervention programmes that have tailored information to relevant stages of 
change (Corcoran 2007). Kidd et al. (2003) indicate that when assessing 
effectiveness and long-term efficacy in an intervention, TTM could provide 
accuracy. It has also been described as a ‘simple, powerful, discerning and practical’ 
model (Brug et al. 2005a p. 253) and its simplicity has been recognised as appealing 
to practitioners (Corcoran 2007). However, this model has been criticised for 
drawing arbitrary divisions and lacking conceptual coherence, assuming that 
individuals make stable plans, and failing to acknowledge the ‘automated’ nature of 
some habitual or addictive behaviours (West 2005). In addition, research has 
indicated that the differences between motivational and behavioural processes across 
the five stages of change are insufficiently clear (Schwarzer 2008) especially in 
pregnancy. Therefore, instead of dividing the process of change into five distinct 
stages, it was more relevant for our exploratory study to focus on assessing the 
components of motivation.   
 
Miller and Rollnick (2002) suggested that the three critical components of motivation 
(i.e. a person’s willingness, ability (self-efficacy) and readiness to make a change) 
were interconnected in the process of producing a change in behaviour. Within the 
clinical setting, these components were believed to be separate facets of motivation 
and have been assessed within the Health Change Australia’s Model for Health 
Coaching (Skouteris et al. 2015). Health Change Australia is a private company that 
provides consultancy and training services in Australia. Their focus is to assist health 
professionals and health services to provide person-centred care, including health 
self-management and behaviour change support for prevention, early intervention, 
chronic disease management and rehabilitation for injury or illness (Health Change 
Australia and Health Change Associates 2013). In regard to supporting women 
during pregnancy, understanding these facets of motivation in a context of changing 
the dietary behaviours is relevant and would help to better understand the gaps 
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between women’s intention to learn and improve their diet and what they really do. 
This would facilitate measurement of individual aspects of practice that may be more 
(or less) effective and reveal which elements and models or theories provide the ‘best 
fit’ and would be able to make a contribution. 
 
Essential elements to all behaviour change theories are knowledge and the concepts 
of motivation. Without both, behaviour change is unlikely to occur. Pregnancy is a 
time when arguably many women will have an increased motivation and seek 
nutrition information when considering making changes to their dietary behaviours 
to protect their growing baby from harm and to ensure they have the best possible 
start in life. Unfortunately, the available, limited number of Australian studies have 
indicated that women’s dietary behaviours and knowledge are poor. Assessing these 
critical components of motivation (importance, confidence, and readiness) 
separately, therefore, was claimed to provide a better understanding of how each of 
these components interact with the level of nutrition knowledge, and how both 
knowledge and motivation can influence dietary behaviour in context of pregnancy. 
This may help in predicting outcomes of interventions that aim to improve dietary 
intake, and each element may moreover be targeted specifically in clinical practice. 
As a consequence, this may provide greater insight into what can facilitate and what 
can prevent pregnant women changing their dietary behaviour. 
 
2.10.3 Conceptual frame work 
A conceptual framework can be defined as ‘a hypothesised model’ that illustrates the 
process under study, identifying the relationship between the dependent and independent 
variables (Mugenda et al. 2003). Maxwell, on the other hand, preferred the term 
‘theoretical framework’, referring to it as ‘primarily a conception or model of what … 
you plan to study, and of what is going on … and why — a tentative theory of the 
phenomena that you are investigating’ (Maxwell 2005 p.39). He cautions, however, that 
the approach not be too narrow. He notes that: ‘The most productive conceptual 
frameworks are often those that bring in ideas from outside the traditionally defined field 
of your study, or that integrate different approaches, lines of investigation, or theories 
that no one had previously connected’(Maxwell 2005 p. 40).  
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In quantitative or empirical research, a hypothesis is often tested. Here in our research, 
the hypothesis based on the literature reviewed was that during pregnancy women 
become motivated to nourish and protect their unborn babies and will seek information 
that will allow or enable them to do so. Women tend to believe that managing their diet 
is ‘the least that they could do’ and is achievable. It is essentially in their domain as they 
generally dominate the area of nutrition in the home.  
 
In qualitative research, such a framework is often generated by the information 
contributed by respondents in open-ended or semi-structured interview (the latter used in 
our research). Such an approach adds greater depth to understanding, especially in regard 
to how in a situation where women are highly motivated, often confident, they 
nevertheless possess poor knowledge and fail to achieve their goals. This thesis research, 
particularly the qualitative strand, explored enablers and barriers to women’s knowledge 
acquisition and application as well as the possible modifiable and non-modifiable factors 
that shaped pregnant their knowledge (Figure 2-1).  
 
The researchers remained alert to possible contributions and models from outside the 
immediate field which has enhanced the contribution made by this thesis. 
 
Further in regard to the use of models and theoretical frameworks, Green and Kreuter 
(1999) (as cited in (Glanz et al. 2010) p. 411) suggest, ‘ideally one should start with a 
logic model of the problem and work backward to identify potential solutions.’ The 
highly visual flow charts of processes and determinants often found in logic models 
can be helpful to clarify researchers’ intentions, hypotheses and processes adopted 
and also explain or illustrate the relationship between various determinants 
(Community tool box). Below is a diagrammatic representation of the variables to be 
explored by this research. In this study, we trying to study and explain the 
complexity of maternal dietary behaviour based on the comprehensive consideration 
of women’s perception about their knowledge, motivation, attitude and experience 
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Figure 2-1 Conceptual Framework 
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2.11 Conclusion 
This chapter has described women’s poor dietary behaviour during pregnancy as a 
matter of concern. Poor nutrition has the potential to negatively impact on mothers’ 
and babies’ health, causing a range of poor maternal and infant outcomes. In relation 
to the wise use of health services funding, it has been found that treatment of 
behaviour-related disease costs more than early intervention and prevention (Kelly et 
al. 2003). However, in Australia there are limited reported models of maternal 
nutrition communication that aim at improving dietary patterns of pregnant women 
and preventing diet-related diseases. This can lead not only to the increased personal 
burden of such illnesses but also increased costs to the health system.  
 
Not only is pregnancy seen as a time when women may be particularly motivated to 
change their health behaviours for the benefit of the developing foetus, it has also 
been viewed as a perfect opportunity for women to make more permanent changes to 
their lifestyle which could then set patterns of behaviour for the next generation 
(Phelan 2010). Deficient nutrition knowledge may hamper pregnant women and 
challenge their ability to improve their dietary behaviour and thus it is worth further 
exploration. This literature review has identified the limited information available on 
pregnant women’s nutrition knowledge and factors influencing their knowledge.  
 
Based on the limited published studies on pregnant women’s perceptions with regard 
to information gaining experience and nutrition care and communication needs 
during pregnancy, it can be concluded that there is a need for greater research into 
this area to facilitate the development of a range of nutrition communication models 
that address the needs and expectations of pregnant women. Direct assistance in the 
form of current nutrition information could be provided to women who have 
expressed high interest in gaining such information to enhance their diet-related 
behaviour during pregnancy. In regard to women with lower levels of interest in 
receiving nutrition related information, other strategies may be warranted in order to 
draw their attention to the importance of nutrition and healthy eating behaviours 
during pregnancy. In-depth research is needed to explore pregnant women’s 
perceptions of the importance of and need for nutrition information and to determine 
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3 METHODOLOGY 
This chapter presents the research methodology that was used in this study. This 
information is organised into the following sections: (1) research purpose, (2) 
research approach and paradigm, (3) research design, (4) means of data collection, 
(5) means of data analysis, (6) reliability and validity, and (7) ethics approval.  
 
3.1 Purpose of the study  
The overarching purpose of this study was to explore women’s motivation to adopt 
healthy eating and knowledge of nutrition during pregnancy and some of the factors 
that influenced their level of knowledge. This exploration involved a number of 
facets. Underpinning the exploration was establishing the women’s knowledge (or 
gaps in knowledge) regarding what the experts considered to be optimal nutrition to 
sustain a healthy pregnancy and whether the woman’s dietary practices reflected this 
advice. Factors affecting this level of knowledge and practice were then explored, 
including the women’s attitudes toward diet and nutrition in relation to themselves 
and their baby, the women’s experiences in gaining nutrition information, their 
responses to the information and their perceived barriers to applying nutrition 
knowledge in dietary practices. It was also important to explore the women’s views 
of what nutrition education and support they considered would assist them during 
their pregnancy.  
 
3.2 Research approach and paradigm  
To achieve the purpose of the study, it was essential to explore as many aspects of 
the issue as possible. No previous Australian research had reported on women’s 
knowledge, motivation, attitude, practice during pregnancy and their experience and 
needs, focusing on healthy diet and gestational weight gain, thus this study needed to 
be broad and exploratory. A mixed methods research and pragmatic philosophical 
assumption (paradigm) was considered the most applicable study approach. 
According to Johnson and Onwuegbuzie (2007), mixed methods research can be 
defined as  
 
~ 79 ~ 
 
‘the type of research in which a researcher or team of researchers combines 
elements of qualitative and quantitative research approaches (e.g., use of 
qualitative and quantitative viewpoints, data collection, analysis, inference 
techniques) for the broad purposes of breadth and depth of understanding and 
corroboration’ (Johnson et al. 2007 p.123).  
 
A central purpose of this dissertation was that adopting both qualitative and 
quantitative approaches in combination would facilitate a higher quality 
comprehension of the research questions included in this study than would either 
approach alone (Creswell et al. 2006).  
 
The first and most vital step in any research is to understand and select the research 
paradigms. The research paradigm can be defined as ‘the basic belief system or 
worldview’ (Guba 1994). It provides principles for seeing and making sense of 
research. According to Burrell and Morgan (1979), existing in ‘a particular 
paradigm’ is interpreted as viewing ‘the world in a particular way’ (p. 24). The 
significance of paradigms is that they guide how researchers recognise the world 
around them. For example, within the research process, such beliefs can influence the 
way research has been designed, data collected and analysed, and research results 
presented.  
 
Pragmatism is typically associated with mixed methods research (Tashakkori et al. 
2010; Creswell et al. 2011). Instead of focusing on methods, researchers emphasise 
the primary importance of the question asked and the results of research, and thus use 
all approaches available to inform the problem under study (Creswell et al. 2011). In 
social science research, the importance of this philosophical underpinning for mixed 
methods research is that pragmatism uses pluralistic approaches to derive knowledge 
about the problem by focusing attention upon ‘what works’ and the ‘solution to 
problem’ (Tashakkori et al. 2010; Creswell et al. 2011; Patton 2015). According to 
Creswell (2003), for the mixed methods researcher, pragmatism opens the door to 
multiple methods, diverse worldviews, assumptions, and diverse forms of data 
collection and analysis that best meet their research needs and purposes in the mixed 
methods study (Creswell 2003).  
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In terms of Greene et al.’s (1989) observations on the general purposes for mixed-
methods studies, the main reasons for using mixed methods in this research were: 
complementarity, that is, seeking elaboration, enhancement, and clarification of the 
results from one method with results from the other method; and expansion, that is, 
seeking to expand the breadth and range of research by using different methods for 
different inquiry components. 
 
3.3 Research design  
A convergent parallel mixed methods design was adopted in this study. In this type 
of design both qualitative and quantitative data are collected, analysed separately 
during the same phase of the research process, and then the two set of results merged 
into overall interpretation. During the interpretation phase, the separate results are 
summarised and interpreted, discussing to what extent and in what ways the findings 
from the two types of data converge, diverge, relate to each other, and/or produce a 
more complete understanding of the research problem because each provides a 
partial view (Creswell et al. 2011). This allows for different but complementary 
information about the same topic to be obtained and thus leads to better 
comprehension of the research problem (Morse 1991). Within this design, data 
derived from both quantitative and qualitative methods are typically considered to 
have equal importance for addressing the study’s research questions (Creswell et al. 
2011).  
 
Convergent design is the most well-known and common approach used when mixing 
research methods (Creswell et al. 2011). The choice of using separate quantitative 
and qualitative methods is to counterbalance the weaknesses of one method with the 
strengths of the other method (Creswell 2003; Tashakkori et al. 2010; Creswell et al. 
2011). Researchers adopt this design of two different methods in order to confirm, 
cross-validate or corroborate findings within the same study (Kelle 2006). 
 
According to Creswell (Creswell 2003), this design is ‘advantageous because it can 
result in well-validated and substantiated findings’ (p. 217). In addition, it is time 
efficient as collecting the data concurrently would reduce the time spent in data 
collection compared with that required for sequential designs (Creswell et al. 2011). 
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However, as the data are collected concurrently, more effort and expertise are 
required. This can be addressed by either using a research team whose members have 
quantitative or qualitative expertise or by training single researchers in both research 
methods. It can be challenging to address the contradictory results yielded by the two 
methods. Although the contradictions may result in providing new insights into the 
topic, conflicting results can be difficult to resolve and may require the collection of 
further data (Creswell et al. 2011).  
 
In this study, quantitative data were collected and analysed statistically to identify 
issues related to pregnant women’s nutrition and GWG knowledge, their attitudes 
and motivations, and the influence of these factors on women’s adherence to dietary 
guidelines. This assisted with identifying predictors significantly related to 
knowledge and dietary adherence. The qualitative component (semi-structured 
individual interviews) was designed to complement (through elaboration and 
clarification) the quantitative results by producing themes (i.e. words and narratives) 
describing: women’s experiences in gaining nutrition information; their responses to 
information; and women’s perceptions about the barriers faced in applying nutrition 
knowledge into dietary practices. It was also designed to provide an expansion 
(greater breadth) to the elements that described women’s perceptions about their 
needs for specific nutrition education and support.  
 
Each method (quantitative and qualitative) was designed independently, and was 
conducted in accordance with its philosophical assumptions. The results were 
conceptualised deductively for the quantitative element and inductively for the 
qualitative element. Given the equal role of the quantitative and qualitative elements 
of this study in exploring women’s nutrition knowledge, dietary adherence, 
underlying barriers for utilising proper knowledge in informing dietary practices, and 
women’s’ perceptions about their specific needs, both methods were considered to 
have equal importance in addressing the overall research question.  
 
3.4 Research process 
Study design, data collection and analysis for both quantitative and qualitative 
strands in the current research were conducted independently within a mixed 
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methods approach and a convergent parallel design. This dissertation is constructed 
using a compilation-of-articles model. The findings of each method (quantitative and 
qualitative) are reported separately in three published papers and an under-review 
manuscript respectively. Key data and inferences of each paper are then pulled 
together to provide overall responses to the research aim and objectives.  
 
The following section addresses the sampling strategies, data collection, data 
analysis, rigour, and ethical considerations in the quantitative and qualitative strands, 
respectively. Although these elements will be described and presented in each of the 
following four chapters, this section provides an overview of the methods and some 
additional details that are not been mentioned in the corresponding chapters as they 
are limited according to the requirements of the journals to which they were / will be 
submitted.  
 
3.5 Quantitative strand  
This strand addressed the following eight research objectives: 
1. Determine pregnant women’s level of knowledge of the Australian Dietary 
Guidelines (ADG) for pregnancy and relevant dietary and nutrition 
recommendations for maintaining a healthy pregnancy.  
2. Identify demographic factors related to knowledge levels. 
3. Assess pregnant women’s accuracy of estimating their gestational weight 
gain (GWG) according to Institute of Medicine (IOM) guidelines.  
4. Assess pregnant women’s awareness of the broad dietary 
recommendations and detailed dietary approaches necessary to achieve a 
healthy diet and better GWG management.  
5. Assess the socioeconomic and demographic characteristics of pregnant 
women associated with their level of knowledge about GWG guidelines. 
6. Determine the consistency of pregnant women’s dietary intake with the 
Australian Dietary Guidelines for Healthy Eating (AGHE) with respect to 
the five food groups recommendations. 
7. Examine the influence of women’s nutrition knowledge and motivations 
for healthy eating on their self-reported adherence to dietary 
recommendations. 
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8. Explore pregnant women’s attitudes towards selected pregnancy-specific, 
nutrition information.  
Predictors for both knowledge and dietary adherence were also assessed to identify 
the non-modifiable factors associated with women’s knowledge and dietary practice 
across all three papers. While there was one quantitative component, a survey, 
different aspects of the results were presented in three journal articles, which 
comprise the next three chapters. Findings from these papers will help identify the 
problem (gap) in women’s knowledge, issues related to their attitudes and 
motivations, and the consequences of the gaps on women’s dietary practices during 
pregnancy. The findings also aid in the identification of those at risk of having poor 
knowledge and dietary practice group (predictors). The quantitative method was 
deemed the most appropriate method to help identify the above issues in a large 
sample of pregnant women.  
 
3.5.1 Study design 
3.5.1.1 Survey instrument development 
The survey instrument was developed in early 2012 and implemented between 
October 2012 and July 2013. According to Parmenter et al. (2000 ), an item pool 
should be generated at the beginning of the development process of a survey 
instrument, then researchers need to decide which items should be included in the 
instrument.  
 
A new survey instrument was developed as no single pre-existing appropriate survey 
instrument was available. To decide which items were included in the survey 
instrument, a list of relevant information for pregnancy about dietary and weight gain 
recommendations and management was compiled based on the existing standard 
recommendations for women during pregnancy (Institute of Medicine 2009; National 
Health and Medical Research Council 2010; Australian Health Ministers’ Advisory 
Council 2012; National Health & Medical Research Council 2013; National Health 
and Medical Research Council 2013b; National Health and Medical Research 
Council 2013d). Survey questions on dietary practice, attitude, motivation and 
knowledge were adopted from an existing survey (Skouteris et al. 2015) and 
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components from four validated surveys in Australia (Hoerr et al. 2006; 
Bondarianzadeh et al. 2007; Hendrie et al. 2008; Worsley et al. 2014). The survey 
instrument (Appendix L) developed for the current study was administered as online 
survey (SurveyMonkey). It included109 items and was developed to assess five 
major dimensions. These dimensions were designed to assess pregnant women’s:  
 
• Reported adherence to intake recommendations for the five food groups and 
extras (6 items)  
• Attitudes toward key nutrition topics (17 items) 
• Level of motivation to maintain a healthy diet (4 items)  
• Knowledge of the AGHE during pregnancy and a range of diet related matters 
(70 items) (in 8 domains) and  
• Knowledge of guidelines for weight gain and its management during 
pregnancy (12 items).  
 
The content of each domain is now described in detail.  
3.5.1.1.1 Adherence to recommended intakes of the five food groups (and extras)  
Dietary adherence was assessed with a validated open-ended, three-question tool 
(Food Frequency Questionnaire, FFQ) that asked about the number of serves of fruit, 
vegetables, and dairy foods consumed per day. These three questions have been 
shown previously to reflect 75% of the variance in a woman’s diet (Hoerr et al. 
2006). A further three items were added to assess women’s dietary adherence to 
recommendations for all five food groups and ‘extras’ (discretionary choices or 
‘extras’, including energy dense but nutrient low foods, such as confectionery, 
honey, jam, cakes, meat pies, pastries). For each food group some illustrations of 
examples of the quantities and kinds of foods equal to one serving were provided 
(National Health and Medical Research Council 2003).  
 
The design of this section was based on the AGHE 2003 recommendations regarding 
food intake for pregnant women: fruit/vegetables (4/5–6 serves/day), meat and its 
alternatives (1.5 serves/day), dairy (2 serves/day) and breads and cereals (4–6 
serves/day) (National Health and Medical Research Council 2003). The AGHE was 
updated after the survey was completed. The ADG 2013 recommendations for food 
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intake for pregnant women are: 2/5 serves/day for fruit/vegetables, 3.5 serves/day for 
meat and its alternatives, 2.5 serves/day for dairy food group, and 8.5 serves/day for 
breads/cereals (note: the standard serving size for breads/cereals was approximately 
halved, for example, from two pieces of toast to one) (National Health and Medical 
Research Council 2013d). To answer the questions, blank spaces were left for 
women to report on the number of serves from each of the five food groups they 
consumed on a daily basis.  
 
3.5.1.1.2 Attitudes toward key nutrition topics (17 items) 
In this research, the dimensions of the attitudes of pregnant women explored in this 
research comprise (i) their perception of the importance of the nine selected topics in 
nutrition and gestational weight gain, and (ii) confusion about eight of those same 
topics. The nine topics are: nutritional requirements in pregnancy, the Australian 
Guide to Healthy Eating for pregnant women; nutritional properties of food, 
(cooking and food preparation skills — this topic was not assessed for ‘confusion’), 
food safety issues during pregnancy, reading food labels, appropriate serve sizes for 
meals and snacks, recommended weight gain during pregnancy and how to apply 
nutrition knowledge and skills to their daily lives. The women’s attitudes were 
explored using a five point Likert scale.  
 
3.5.1.1.3 Level of motivation to maintain a healthy diet (4 items) 
To assess women’s level of motivation to maintain a healthy diet, women were asked 
to rate their motivations on three dimensions: their readiness to manage their diet to 
be healthy during pregnancy; the importance of such a change; and their confidence 
in their ability to make such a change (self-efficacy). Ratings were on scale of 0–10, 
where 0 was ‘not ready/important/confident at all’, and 10 was ‘extremely 
ready/important/confident’. A further item was used to assess women’s perceptions 
of their current attempts to adopt and/or maintain healthy eating behaviours during 
pregnancy, using a five point Likert scale: ‘definitely not’, ‘probably not’, ‘maybe’, 
‘probably’, and ‘definitely’. The additional item of ‘not applicable’ was added to five 
point Likert scale to give women the option to not rate an item when it did not apply 
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to them. In instances where this option was chosen, participants were excluded from 
the analysis.  
 
3.5.1.1.4 Knowledge of the AGHE during pregnancy and a range of diet related 
matters (70 items) 
The nutrition knowledge section contained eight domains assessing nutrition 
knowledge (consisting of 70 items). Details of the survey domains relating to 
nutrition knowledge are presented in Table 4-2. The first domain consisted of 6 items 
designed to collect information about knowledge of recommended intakes of the five 
food groups and extras. One question asked women if they were familiar with the 
Australian Guide to Healthy Eating (AGHE) for pregnancy. The rest of the items 
evaluated women’s knowledge about the recommended number of serves of the five 
core food groups (fruit, vegetables, dairy foods, meat and its alternatives, and breads 
& cereals) and extras based on the AGHE for pregnancy.  
 
The ‘food sources of nutrients’ domain (22 items) assessed participants’ 
understandings of foods that are high or low in: sugar, salt, dietary fibre, saturated 
fat; whether the macronutrient (fat) has the most energy density; and knowledge of 
food items as rich sources of vitamin A, iron, iodine, and omega-3 fatty acids. The 
‘multivitamin and supplements during pregnancy’ domain included two items 
assessing women’s knowledge about recommended supplementations (i.e. folic acid 
and iodine) during pregnancy and about other micronutrients which may pose a risk 
when taken during pregnancy if they been taken in excess (e.g., vitamins A, D and 
B6). 
 
Women’s knowledge about the ‘healthy meal proportion and serving size’ domain 
was assessed using 14 items. This required women to identify food group proportions 
for a healthy meal pattern, as well as portion size of certain food items from each 
food group. The ‘choosing everyday food’ domain assessed women’s knowledge (3 
items) about the healthier and best options for foods that were: a low fat, high fibre 
light meal; healthier serving options for spaghetti bolognese (more carbohydrate in 
spaghetti than fat in the sauce), and foods low in sugar. In the ‘diet-health 
relationship’ domain (12 items), women were asked to select the correct approaches 
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from options provided that would assist in management of pregnancy related 
symptoms, including nausea, vomiting, heartburn, and constipation. ‘Importance of 
key nutrients in pregnancy’ with two items assessed women’s understanding of the 
function of key nutrients in the body and risk of nutrient deficiency (for iodine and 
omega-3 fatty acids). Lastly, women’s knowledge about the food safety practices in 
pregnancy concerning safe foods to consume, safe and unsafe food preparation and 
storage practice, perceptions of listeriosis, and safe fish options.  
  
Knowledge was assessed with multiple-choice questions, with a majority of 
questions (67) having one correct response option, while two questions (on 
multivitamins and supplements in pregnancy) had more than one correct response 
option. The respondents were asked to choose from a range of different options such 
as ‘true’, ‘false’, ‘don’t know’; ‘yes’, ‘no’, ‘not sure’; ‘high’, ‘low’, ‘not sure’; ‘less 
than one serve’, ‘one serve’, ‘more than one serve’, ‘not sure’; or a choice of four 
different food options and ‘not sure’.  
 
3.5.1.1.5 Knowledge of guidelines for weight gain and its management during 
pregnancy (12 items). 
A single item determined women’s awareness of the recommended gestational 
weight gain (GWG). It asked if they were aware of the weight they were 
recommended to gain over the course of their pregnancy and to specify it in 
kilograms. Women’s answers were to be compared with the 2009 IOM guidelines for 
their pre-pregnancy BMI category and coded into three classes: an ‘underestimate’, 
‘correct’, or ‘overestimate’ (respectively, a figure less than, within, or greater than 
the guidelines). Another item was included to identify whether women’s weight 
during pregnancy was monitored. To assess women’s knowledge about broad 
approaches for GWG management, four items were used to indicate the relationship 
between a number of behaviours (dietary and exercise related) with prevention of 
excessive GWG. Women’s knowledge about the energy requirements during 
pregnancy was also assessed with a further three items.  
  
Demographic characteristics recorded included prior pregnancies, stage of 
pregnancy, whether a planned pregnancy, age, marital status, level of education, 
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household income, first language, possession of a health/nutrition-related 
qualification, whether seen by a dietitian/nutritionist, and the classification of 
women’s body mass index (BMI) based on Institute of Medicine 2009 guidelines. To 
minimise the potential for social desirability bias, this online survey was designed to 
be self-completed and anonymous (Redmond et al. 2003).  
 
3.5.1.2 Validity 
Although the survey instrument was developed based on validated surveys, the 
validity of the content of the survey instrument was checked using a face validity 
technique (also referred to as ‘logic validity’). This type of validity can be defined as 
the extent to which respondents viewed the content of the measure and its items as 
relevant to the context in which the measure was being administered (Holden 2010). 
As a check on face validity, the survey questions were reviewed individually by a 
supervisory team (comprising one person with expertise in public health nutrition 
and another with midwifery expertise) and four accredited practising dietitians 
(APDs, including a maternal health dietitian). The survey questions were checked to 
ensure they reflected the AGHE recommendations for pregnant women published 
prior to February 2013 and the dietary and nutrition recommendations for 
maintaining a healthy pregnancy as provided on the Australian government website 
(prior to the same date). A statistician (an accredited practising dietitian (APD) and 
expert on question construction) then reviewed the survey to ensure that it did not 
contain common errors (e.g., leading, confusing or double-barrelled questions). 
 
The survey was pilot tested first with five researchers (dietitians) from the School of 
Health Science at the University of Wollongong (UOW). This was followed by pilot 
testing of the survey with a small convenience sample of ten pregnant women to 
determine the time required for survey completion, to identify items that lacked 
clarity, and to ensure the instructions and contents were easily comprehensible, and 
layout acceptable (Colton et al. 2007). Modifications were consequently made to 
some existing questions (for clarity) and a few items added. The UOW Human 
Research and Ethics Committee (HREC), which included a dietitian, reviewed and 
approved the survey. The doctoral candidate and the supervisory team were involved 
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in revising the final version of the survey and making changes based on feedback 
received during pilot testing. 
 
3.5.1.3 Reliability  
Internal consistency measures (Cronbach’s alpha and the Kuder and Richardson 
Formula 20 (KR-20)) were used to determine the average correlation of items in the 
survey instrument by which the reliability of the survey could be gauged after data 
collection. It was difficult to evaluate the reliability prior to survey implementation 
using the test-retest method which normally would lead to potentially a better 
evaluation of reliability. This was attributed to difficulties encountered when 
recruiting a group of volunteering pregnant women to whom to administer the survey 
at a later date. Cronbach's alpha is an index of reliability associated with the 
difference justified by the true score of the ‘underlying construct’. The construct is 
the hypothetical variable that is being measured (Hatcher 1994). It is of the most 
popular statistical reliability measure (Santos 1999).  
 
A range of value from 0 to 1 was used to describe alpha (α) reliability coefficient of 
factors with categorical variables. While the Kuder and Richardson Formula 20 (KR- 
20) was calculated to measure reliability of measurements with dichotomous choices, 
Cronbach’s alpha used where choices exceeded two, as in the multi-point formatted 
scales (i.e. rating scale: ‘1 = not at all confused’, ‘5 = very confused’). The higher the 
resulting ‘score’, the more reliable the generated scale. Nunnaly (1978) indicated an 
α coefficient of 0.7 was acceptable, but the adoption of lower thresholds have been 
reported in the literature.  
 
The alpha reliability coefficient was calculated for three dimensions of the survey, 
namely ‘Women’s attitudes toward key nutrition topics’, ‘Women’s level of 
motivation to maintain a healthy diet’ and ‘Women’s knowledge of the AGHE 
during pregnancy and a range of diet related matters’. Each dimension was explored 
using a set of items intended to assess different aspects of that single attribute. The 
reliability test was not calculated for the remaining two dimensions, namely 
‘Women’s reported adherence to recommended intakes for the five food groups and 
extras’ and ‘Women’s knowledge of guidelines for weight gain and its management 
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during pregnancy’ as these two dimensions contain multidimensional scale questions 
(e.g., open-ended questions, multiple choice). For the other three dimensions, the α 
coefficients were slightly greater than 0.8, which suggested the scales had good 
internal consistency. Detailed results on the internal reliability of the five dimensions 
of the survey is presented in Chapter 4     Table 4-1 (also published in (Bookari et al. 
2016a ). 
 
3.5.2 Study sites  
Fifteen local health districts and three specialty networks exist in New South Wales 
(NSW), Australia. Each Local Health District and Specialty Network has been 
established with a governing board. Governing boards are an important part of the 
overall management of the public health system of NSW. The study was carried out 
over a nine-month period in five hospitals located within geographical areas serviced 
by the South-East Sydney Local Health District (SESLHD), the South-Western 
Sydney Local Health District (SWSLHD), and the Illawarra Shoalhaven Local 
Health District (ISLHD) sites. (It should be noted that the SESLHD and ISLHD were 
previously known collectively as the South Eastern Sydney Illawarra Area Health 
Service (SESIAHS).) These health districts comprise three of the eight metropolitan 
local health districts in NSW.  
 
The ISLHD is located on the east coast of Australia and extends 250 kilometres 
along the coastal strip from Helensburgh in the north to North Durras in the south, 
providing health services to a population of more than 390,000 residents. 
SESLHD extends from Sydney’s Central Business District to the Royal National 
Park, covering nine Local Government Areas. This district is culturally and 
linguistically diverse with a population of over 830,000 people. It comprises highly 
urbanised areas which include eastern Sydney, southern Sydney and industrialised 
areas around Port Botany. SWSLHD is one of the largest health districts in NSW. It 
covers seven Local Government Areas from Bankstown to Wingecarribee and 
services a population of approximately 820,000 people. The district is classified as 
one of the fastest growing populations in NSW. It is distinguished as being a vibrant, 
culturally diverse region with the English language is a second language for nearly a 
third of its population.  
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The vision that the above districts share is to improve the health and wellbeing of the 
community and thus build a healthier future. This vision focuses on providing health 
care services that are patient-centered and respect the diverse and developing health 
needs of their communities. In a context of maternity services, the estimated annual 
number of births across these three district in 2009 was 28,441 which represented 
about 29% of the total births that occurred that year in NSW (Centre for 
Epidemiology and Research 2011; Li et al. 2011) (Table 3-1). Within NSW, the 
increase in births occurred mainly in the metropolitan areas, with the Sydney, South 
Eastern Sydney and Western Sydney Local Health Districts reporting over 1000 
more mothers giving birth in 2009 compared to 2005. 
 
Table 3-1 Number of births in three local districts located in New South Wales 
in 2009 
 
Health districts No.  % 
South-Eastern Sydney Local Health District (SESLHD) 11278  39.6 
    
South-Western Sydney Local Health District (SWSLHD) 12743  44.8 
    
Illawarra Shoalhaven, Local Health District (ISLHD) 4420  15.5 
    
Total 28441a  99.9 
aThe total number of births across the three districts represents 29% of NSW births 
which totalled 69434 births in 2009 
 
3.5.3 Recruitment strategies  
Due to time limitations and financial constraints, approaching all the hospital with 
antenatal clinics located within the geographical area of the three previously 
mentioned NSW local health districts was not possible. Seven public hospitals were 
selected to ensure a reasonable cross-section of the population reflecting the existing 
diverse socio-economic backgrounds. The public hospitals were selected based on 
their provision of antenatal services (antenatal clinic and/or antenatal classes) at the 
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time of study and their having a large number of pregnant women in attendance. Five 
hospitals responded and agreed to participate.  
 
In an attempt to increase the response rate and include more participants from across 
NSW, invitation/information leaflets were inserted into sample/information bags 
distributed at pharmacies and some NSW hospitals and via two baby retail stores 
located in NSW (Appendix M). Further public ‘pregnancy / baby expositions’ 
located within the geographical boundaries of the state were selected for this 
research. A figure illustrating recruitment strategies is presented in Chapter 4 Figure 
4-2(also published  (Bookari et al. 2016a )). 
 
3.5.4 Sampling criteria 
This refers to characteristics that are necessary for inclusion in the target population 
(Burns et al. 2005). In this study, the target population included all pregnant women 
who resided within the study area (NSW). Due to budget and time constraints, it was 
difficult to reach pregnant women who resided outside NSW, or even outside the 
three urban-coastal LHDs where the five participant hospitals were located. 
However, additional women from across Australia participated via an unplanned 
snowball effect where survey respondents promoted the survey to their friends 
verbally and through social media (Facebook and pregnancy website/discussion 
boards). 
 
3.5.5 Sampling  
The sampling method used in the quantitative strand was convenience sampling, also 
called ‘accidental’ or ‘opportunity’ sampling. In this technique a sample is drawn 
from that part of the population that is conveniently and readily available and close at 
hand (Bhattacherjee 2012). Convenience sampling is a non-probabilistic method; it is 
considered easy to carry out, and cost- and time- efficient in comparison to 
probability sampling techniques (Schneider et al. 2013). In an attempt to reduce the 
risk of selection bias, all pregnant women attending the antenatal clinics in the five 
participating hospitals were approached during the recruitment period.  
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3.5.6 Sample size 
Sample size was calculated based on women’s reported adherence to recommended 
intakes for the five food groups, which were classified as categorical variables. This 
decision was made because categorical variables are known to have higher sample 
size requirements than continuous variables (Bartlett et al. 2001). Earlier studies 
(Wilkinson et al. 2009; Blumfield et al. 2011; McLeod et al. 2011) reported 
prevalence rates ranging between 3% and 85% adherence to recommended daily 
intakes of the five food groups among pregnant women. To assess an average rate of 
this range (44% prevalence), a minimum sample size of 378 pregnant women was 
required. This estimation was based on the number of births: 96,434 that occurred in 
New South Wales (NSW) in 2009 (Li et al. 2011) and with accuracy of 5% and 95% 
confidence (Raosoft 2004). 
 
3.5.7 Data processing 
Raw data were downloaded from the Survey Monkey website and onto iPads and 
transferred to the Statistical Package of the Social Sciences software (Version 22.0. 
Armonk, NY: IBM Corp). To deal with missing data, all cases with missing data 
were omitted and excluded from the analysis (N=72). This approach is known as 
listwise deletion and it has been identified as the default option for analysis in most 
statistical software packages (Kang 2013). Coding was undertaken for completed 
surveys only and no missing data were imputed. A number of different approaches 
were taken to code the data, based on the question types.  
 
In relation to analysing the open-ended questions, all the answers were read so that 
the researcher became familiar with the data. Although participants were asked to 
indicate how many serves they consumed from each food group (based on the 
illustration of the serve which was provided with the question), a number of 
participants elected to describe their food intake more generally. For example, some 
women described what they consumed in a day without providing a total number of 
serves of the designated food group they normally consumed. In such instances, the 
researcher analysed the provided information and converted this information to 
number of serves for the sake of comparison (comparing participants reported intake 
with the recommended intakes of each food group according to AGHE for 
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pregnancy). The answers were categorised in one of two ways: ‘met 
recommendations’ and ‘not met the recommendations’. For the purpose of 
determining the pattern of ‘not met the recommendations’, the researcher 
subsequently divided the answers into three categories: ‘under consumption’, ‘met 
recommendation’, or ‘overconsumption’ (respectively less than, within, or a figure 
greater than the recommended intakes). 
 
To score the closed-ended questions, correct responses to nutrition knowledge 
questions were scored as one, while incorrect and ‘not sure’ responses were scored as 
zero. Responses for each domain were added to give a total domain score and the 
eight domain scores were added to give an overall nutrition knowledge score. For 
scale type questions in the attitude dimension, answers to each of the two scales (5-
point Likert scale for ‘importance’ and ‘confusion’) were grouped into three: ‘low’, 
‘important/confused’ and ‘high’. For motivation, answers to each of the two scales 
(10-point Likert scale for ‘importance’, ‘confidence’) were grouped into three: ‘low’, 
‘important/confident’ and ‘high’. Answers to ‘scale of readiness to maintain a 
healthy diet’ were grouped as ‘not quite ready’/‘ready’/‘extremely ready’.  
 
3.5.7.1 Statistical analysis  
Descriptive and inferential statistics were used to describe and evaluate the data. 
Each woman’s Body Mass Index (BMI) was calculated based on her self-reported 
height and weight, and classified according to World Health Organization (WHO) 
BMI Classification (World Health Organization 2006). Throughout the analysis 
process and at different occasions, statistical assistance was sought to check the 
accuracy of the results and to comment on the interpretation of the results.  
  
A summary of statistical analysis tests used in the quantitative strand is presented in 
Table 3-2. One-way ANOVA, post hoc and independent t-tests were used to assess 
the variations in the mean total scores of nutrition knowledge based on categories of 
demographic factors. Predictors of women’s nutrition knowledge were identified via 
multiple linear regression analyses. Given the relatively high number of factors, only 
factors that were significantly associated with women’s nutrition knowledge (in one-
way ANOVA and independent t-test, P<0.05) were included in the regression 
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analysis to prevent overcomplicated presentation of the results (Tabachnick et al. 
2013). The association of each predictor with the nutrition knowledge score when 
adjusted for other predictors was identified using multiple linear regression analyses. 
 
The Chi square and Fisher’s exact tests were used to assess the associations between 
demographic factors and participants’ accuracy in estimating the recommended 
GWG for their pregnancy. These inferential tests (Chi-square and Fisher’s exact) 
were also used to assess the associations between participants’ adherence to the 
recommended intakes of the five food groups, their knowledge about these 
recommendations, their level of motivation to maintain a healthy diet during 
pregnancy, and their demographic characteristics. A logistic regression was 
performed to ascertain the effects of independent factors on the likelihood that 
participants overestimated their recommended GWG. Independent predictors of 
women’s adherence to the recommended intakes of the five food groups were 
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Table 3-2 Summary of sequence of statistical tests used in the quantitative 
strand 
Tests used to assess variances and 
associations  Tests used to identify predictors 
One-way ANOVA, post hoc test and 
independent t-test (continues 
variable) were used to assess the 
variations in the mean total scores of 
nutrition knowledge based on 
categories of demographic factors. 
 Predictors of women’s nutrition knowledge 
were identified via multiple linear 
regression analyses. 
   
Chi square and Fisher’s exact tests 
(for categorical variables) were used 
to assess the associations between 
demographic factors and 
participants’ accuracy in estimating 
the recommended GWG for their 
pregnancy. 
 Logistic regression was performed to 
ascertain the effects of independent factors 
on the likelihood that participants 
overestimated their recommended GWG. 
   
Chi-square and Fisher’s exact tests 
were used to assess the associations 
between participants’ adherence to 
the recommended intakes of the five 
food groups, their knowledge about 
these recommendations, their level of 
motivation to maintain a healthy diet 
during pregnancy, and their 
demographic characteristics 
 Predictors of women’s adherence to the 
recommended intakes of the five food 
groups were identified via logistic 
regression analyses. 
 
3.6 Qualitative strand 
The aim of conducting the qualitative component within this convergent mixed 
methods study was to build on the findings from the quantitative strand, specifically 
to: explore greater insights into the findings; identify possible explanations to better 
interpret the findings; and add breadth by exploring any new elements.  
 
The qualitative interviews explored: pregnant women’s experiences in gaining 
nutrition information and how this information influenced their dietary practices; the 
barriers women faced in applying nutrition knowledge in their dietary practices; and 
their own perceived needs for nutrition information and support during pregnancy.  
 
The following section provides an overview of the qualitative study design, data 
collection, data analysis procedures, issues relating to rigour and ethical 
considerations.  
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3.6.1 Sampling  
A convenience, non-probability sampling method was used. This allowed for the 
deliberative choice of a small sample from the study population who completed the 
quantitative strand. The rationale for this sampling was that it would permit more in-
depth exploration of the findings of the quantitative study and more fully answer 
research questions around the potential factors that may affect or shape pregnant 
women’s nutrition knowledge which can be identified from their experiences in 
gaining nutrition information during pregnancy (Creswell et al. 2011).  
 
The pregnant women who voluntarily participated in the qualitative study were a 
subgroup from the sample who participated in the quantitative study. Adequacy of 
the sample in terms of saturation of data was taken into account and recruitment 
ceased when no new information arose from the interviews (Patton 2002). No new 
information was raised by participants pertaining to research questions by the 26th 
interview, when recruitment ceased. The choice of using voluntary participants from 
public hospitals for the initial quantitative survey allowed access to women from 
different socio-economic backgrounds. Snowball sampling effects allowed access to 
women from different states across Australia, even though this was not the original 
intent of recruitment. Volunteers from that initial sample were then utilised for the 
qualitative study. 
 
3.6.2 Recruitment of pregnant women 
Pregnant women initially were recruited for interviews through an invitation 
embedded in the end of the online survey (the first part of the overall study). At the 
end of the online survey (Study 1), participants were provided with a brief 
description of the follow-up study (Study 2), which outlined that the semi-structured 
interview would further explore women’s opinions about their specific needs for 
nutrition information and support during pregnancy. This proved to be an effective 
strategy for recruitment as it provided an opportunity to give all participants a brief 
explanation of the research and made sure they read the invitation to this study. If the 
participant was interested in the follow-up study, they were directed to another 
separate online site to provide their contact details including: their name, mobile 
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number, postcode, and email address. To maintain the confidentiality and anonymity 
of the participants in the first study, this second webpage was not linked to the first 
webpage where they had completed the initial survey.  
 
At the commencement of Study 2, women who had left their details were contacted 
to confirm they were still interested in participating in the interviews and to arrange a 
suitable date and time for interview. All necessary documents, including the 
information sheet and the consent form, were sent to participants by email (refer 
Appendices N, O). The participants were given two options for the mode of the 
interview, either in person in a private and quiet area within the hospital (if it was 
within the geographical proximity of the researcher) or via telephone. To address any 
negative effects that may arise as an outcome of participation in the research, 
assistance from the professional staff at the clinic was sought for the instances when 
the interview would be conducted in the hospital. However, all interviews were 
conducted via telephone, as even those persons within geographical proximity to the 
researcher preferred the telephone interview mode. At the end of the interviews, 
participants were advised to contact their care provider for further information if they 
had any questions or concerns arising from the interviews. Permission from 
participants was sought for the interview to be audio recorded for the purposes of 
efficiently and accurately reporting the data.  
 
3.6.3 Interview 
In comparison with information gained by purely quantitative methods such as 
surveys, qualitative methods, such as interviews, are deemed to provide a ‘deeper’ 
comprehension of social phenomena (Silverman 2000). Interviews are used to collect 
information about people’s views, experiences, beliefs, and motivations (Gill et al. 
2008). Interviewing is considered to be an especially relevant technique when little 
information is previously known about the study phenomenon and more 
comprehensive insights are required from individual participants (Gill et al. 2008). 
The first study had identified gaps in women’s knowledge, the patterns of these gaps 
and the influences such gaps had on women’s dietary practices. An in-depth, semi-
structured interview technique was chosen for the second study to obtain more 
insights about the sources women used to gain their information, their experiences 
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using different sources, the types of information they accessed, and how this 
information affected their dietary practices. It also explored the barriers they faced in 
applying this information to their dietary practices, and the support and information 
they believed would assist them to improve their dietary practices during pregnancy.  
 
Semi-structured interviews normally comprise a number of key inquiries that not 
only help to define the areas of knowledge to be explored, but also permit the 
interviewer or interviewee to diverge in order to investigate an idea or reply in more 
detail (Britten 1999). Such an interview format is used commonly in healthcare 
research. In comparison with structured (or standardised) interviews, where identical 
questions are presented in the same order, the semi-structured approach offers greater 
flexibility. The advantage of using semi-structured interviews is that it provides 
participants with some guidance on what to talk about (Gill et al. 2008) but does not 
overly constrict inquiry. Rather, it permits the exploration or elaboration of 
information that is important to interviewees but might not have previously been 
assumed relevant by the interviewer (Gill et al. 2008). It also permits subjective 
investigation of meanings and interpretation of interviewees’ experiences based on 
their own perspectives and using their own words (Rice et al. 1999; Patton 2002).  
 
Other than asking questions, in-depth interviews comprise a number of strategies 
including the systematic recording, documenting of responses, and probing to gain 
deeper comprehension of the responses (LeCompte et al. 1999). A semi-structured 
interview guide was developed to assist the discussion between the interviewer and 
interviewee (refer Table 3-3). Developing the interview guide’s questions for this 
study was informed by the literature review and by the results obtained from the 
survey. The interview guide was used as a tool for reminding the interviewer to 
systematically cover all topics of interest in each interview, without necessarily 
adhering to any specific order in asking the questions. The interviewer began the 
interview with easy and general questions and then proceeded to more detailed and 
specific topics (Britten 1999). This assisted the interviewees to start at an easy pace, 
build up confidence and rapport, and could still provide rich data that subsequently 
could be developed further during the interview (Gill et al. 2008). Based on each 
interviewee’s circumstances and depending on interviewee’s responses, additional 
prompt questions were used to clarify and expand on the points that emerged.  
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Table 3-3 Summary of key questions used as interview guide 
Key questions 
1. Could you please describe for me what has/have been your main source/s of information 
about eating practices and food issues during pregnancy?  
Prompts: 
- Appropriate weight gain or weight maintenance; food safety/ listeria; sources of 
particular nutrients, e.g. iron, folate, omega-3 fatty acids, iodine, etc. 
Are there other sources of information that your friends have used during their 
pregnancies? 
 
2. Are you satisfied with information been provided by your health care providers? 
 
3. Can you tell be about this information and how useful it was? (for each source of 
information, mainly: Health care providers, media and social network)  
Prompts: 
- Were there aspects of the information that helped you / to make changes to your 
eating practices? What was helpful / not helpful?  
How do you think it could be improved?  
 
4. Among all these information sources you have quoted, what was the main trusted source 
for nutrition information for you?  
 
5. Do you evaluate the information you have accessed? How? 
 
6. In your opinion, what is/are the barriers that can prevent women from translating their 
knowledge into eating practice?  
 
7. In your opinion, what kind of nutrition information service/ support would help pregnant 
women to improve their eating practice during pregnancy? How would you like that 
service/support to be provided? 
Prompts: 
- Who would be the best people to provide this information/support? 
- What are the best ways to provide this information/support? In person? Leaflets? 
Internet? SMS messages?  
 
8. Can you please describe particular topics of nutrition information that you think would 
be useful for pregnant women? What about particular times during the pregnancy when 
information would be particularly useful?  
 
9. Is there anything else you would like to add?  
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To maximise the quality, reliability and validity of the information obtained, careful 
consideration was paid to communication and listening, which allowed for the 
establishment of proper relationships between the interviewer and interviewee. To 
establish rapport with the interviewee, the interviewer started the conversation by 
introducing herself, greeting the interviewee, reminding her of the study aim, and 
asking whether she was feeling comfortable to start the interview. This step was 
important, as it positively affected the subsequent development of the interview (Gill 
et al. 2008). In addition and prior to the conduct of the interviews, the interviewer 
assured the interviewee that the confidentiality and anonymity would be maintained 
at all times and that her responses would not influence in any way her relationship 
with her health care providers or her relationship with the University of Wollongong. 
This was considered an essential element of the informed consent process and would 
give the interviewee some impression of what to expect from the interview, which in 
turn was likely to result in increased probability of honesty in providing information 
(Britten 1999; Gill et al. 2008). At the end of the interview, the interviewer thanked 
the interviewee for her time and asked her if there was further information she would 
like to add. This step also was important as it provided opportunities for interviewees 
to raise topics they considered important but had not been brought up by the 
interviewer (Kvale 1996; Gill et al. 2008).  
 
Factual information such as the interview date, commencement time, length, and 
interviewee postcode were recorded using a cover sheet. Demographic information 
about the interviewees was recorded on the same sheet and included any prior 
pregnancies, stage of pregnancy, whether planned pregnancy, age, marital status, 
level of education, household income, first language, possession of a health/nutrition-
related qualification, and whether she had been seen by a dietitian/nutritionist.  
 
The participant information sheet and consent form were sent to all volunteer 
participants via email. However, the consent for participation also was taken verbally 
from pregnant women at the commencement of the interview, as they usually had 
forgotten to send the signed form before the interview or found it difficult to sign it 
and scan it to return to the researcher. All interviews were recorded using a Sony 
digital voice recorder (model ICD-SX713). Participants’ permission for recording the 
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interviews was sought prior to starting the interviews. As a result, an accurate and a 
permanent record of what was and was not said was available to the researcher for 
the analysis of the data.  
 
3.6.4 Data analysis 
With the assistance of two expert transcribers, all recorded interviews were 
transcribed verbatim as soon as possible after the interview was conducted. The 
researcher checked and confirmed the accuracy of transcriptions by reading the 
transcripts multiple times and comparing them with the audio-tapes. Participants’ 
narratives were presented in a clear way that showed what had been said without 
retaining features of normal conversation such as ‘umm’ and pauses, as these did not 
contribute to the analysis.  
 
Thematic Analysis (TA) was used to analyse the women’s narratives inductively. 
Thematic analysis is one of the common methods of qualitative analysis and can be 
defined as a method for indicating, examining, and reporting patterns (‘themes’) 
within datasets (Braun et al. 2006). ‘Themes’ are patterns within datasets that are 
significant in describing the phenomena of interest associated with a specific 
research question (Daly et al. 1997). Thematic Analysis is conducted by coding data 
in six steps to produce recognised, substantial patterns. These steps comprise: 
familiarisation with data, generating initial codes, searching for themes among codes, 
reviewing themes, defining and naming themes, and producing the final report 
(Braun et al. 2006).  
 
Time was spent in cross-checking the transcripts with the audiotaped records, 
checking for accuracy and to increase familiarity with the data. The data were then 
inductively coded without trying to fit them into a pre-existing coding frame, or any 
analytic preconceptions, that is the analysis was data-driven (Braun et al. 2006). To 
improve the credibility of the data, all researchers (main researcher and supervisors) 
independently read and generated tentative codes for seven transcripts then met to 
compare and discuss commonalities and discrepancies in descriptions and codes until 
consensus was reached. This independent cross-verification from three researchers 
was an important step as it increased the likelihood of emerging additional insights 
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depending on how two individuals viewed the same dataset (Patton 2002). Themes 
initially were developed, revised, and arranged into themes and subthemes by the 
doctoral candidate. All researchers then discussed and refined the potential themes. 
The most reflective quotes that best represented the themes were selected for 
reporting (Anderson 2010). 
 
3.6.5 Trustworthiness  
Research quality, or in another word research rigour, includes the systematic 
approaches to research design, data analysis, interpretation and presentation (Hays et 
al. 2016). Rigour is often expressed using a number of alternative terminologies 
including trustworthiness, goodness, and validity, to name a few (Creswell 2012; 
Hays et al. 2012).  
 
For judging qualitative research design there are some commonly used, basic criteria 
for trustworthiness which are: credibility, transferability, dependability, and 
confirmability (Lincoln et al. 1985). Credibility (equivalent to internal validity in 
quantitative research) refers to the overall believability of a study or the extent to 
which research results appear accurate depending on the research process (Lincoln et 
al. 1985). As has been mentioned earlier, to attain credibility all the research team 
(candidate and supervisors) were involved in most steps of the analysis. This 
included independently reading, analysing, and coding seven of the transcripts. The 
research team met and discussed the interpretation until agreement about the findings 
and labelling of codes, categories, and themes had been resolved. In addition, to 
improve credibility, direct quotations were selected that most clearly represented the 
themes on which agreement between research team was reached.  
 
Transferability, similar to external validity, relates to the localised generalisability of 
participants, settings, and time frame similar to those in a study (Lincoln et al. 1985). 
To attain transferability, clear and detailed descriptions of settings, sampling, 
participants, and data collection and analysis were provided. To enhance the 
likelihood of transferability, the data analysis process and the outcome presentations 
included illustrative quotes.  
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3.6.6 Ethical considerations 
A number of key ethical issues, including participants’ confidentiality and anonymity 
as well as the voluntary participation in this study, were considered and addressed to 
protect participants’ rights and safety. The highest priority was given to protection of 
the women’s privacy and confidentiality. All the data obtained, identity and contact 
details of the participants have been accessible only to the researcher and the 
supervisors involved directly in the research. Participation in the quantitative strand 
remained anonymous and no identification details were obtained in conjunction with 
the survey results.  
 
At the end of the survey (Study 1) participants were asked if they would like to enter 
the draw for a gift voucher (Baby Zone $50 vouchers). They were also provided with 
a brief introduction to a follow-up study (qualitative strand) and an invitation to 
participate. If they were interested in entering the draw and/or participating in the 
follow-up study, they were directed to another online survey location to provide their 
contact details, including their name and email address. On the one page they 
indicated the reason/s of providing their details, i.e. whether they wanted to enter the 
draw and/or give their consent to be contacted for the follow-up study (‘Study 2’).  
 
Participation in this research was voluntary as the pregnant women were not 
compelled or enticed to take a part in this research. All the participants were 
informed about the process involved in the research and asked to give their consent 
to take part in this study. The participant information sheet was included in the first 
page of the on-line survey. The consent was implicitly taken by including the 
following statement at the same page ‘By completing the survey you agree to take 
part in the study’. For the qualitative study, the participants’ information sheet and 
consent form were sent to all women via email for their completion and return. 
However, in practice it was more convenient for women to provide their consent 
verbally via telephone at the time of the interview. Whenever there was any change 
in the original proposal, the researchers sought and received approval from the Ethics 
Committee. 
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3.6.7 Ethical approval  
The study was approved by the University of UOW Human Research and Ethics 
Committee (HREC) (ethics approval number: HE12/296; South Eastern Sydney and 
Illawarra Area Health Service, South Western Sydney Local Health District Sites 
(Campbelltown/Liverpool hospitals) also approved the study utilising the National 
Ethics Application Form (NEAF). Copies of all ethics approvals and any 
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4 ‘EXPLORING AUSTRALIAN WOMEN’S LEVEL OF NUTRITION 
KNOWLEDGE DURING PREGNANCY: A CROSS-SECTIONAL 
STUDY’ 
Preface 
This chapter is the first of three chapters that present and discuss the quantitative 
survey results of the research. Although the results of chapters 4, 5 and 6 are based 
on the analysis of the same data collection phase, the samples are slightly varying 
between these chapters. Figure 4-1 explains from where the various slightly different 
















Chapter 4  
Includes 400 
women who fully 
completed the 
online survey.  
Chapter 5 
Includes only 326 women 
for whom their pre-
pregnancy BMI was 
calculated. This is because 
the study reported on 
women’s knowledge of 
recommended GWG and 
its relationship with their 
pre-pregnancy BMI. 
Chapter 6  
Includes only 388 women 
(participants aged 20 and 
under were excluded from 
the analysis). Assessing the 
ADG adherence of pregnant 
adolescents who have some 
special nutritional needs was 
beyond the study scope). 
400 women who fully 
completed the online 
survey.  
 
472 women who 














74 women (who did 
not provide either 
pre-pregnancy self-
reported height or 
weight) were 
excluded from the 
analysis.  
 
Figure 4-1 Roadmap of the quantitative strand's samples. 
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In this chapter, the results relating to women’s knowledge of dietary guidelines are 
presented, analysed and discussed. These results and discussion in part address the 
research specific objectives (outlined in 1.3):  
Objective 1: Survey pregnant women’s level of knowledge of the Australian 
Dietary Guidelines (ADG) for pregnancy and relevant dietary and nutrition 
recommendations for maintaining a healthy pregnancy.  
Objective 2: Identify demographic differences related to knowledge levels. 
 
The aim of this chapter was to present and consider comprehensive information on 
pregnancy-related nutrition knowledge of pregnant women. The pregnancy-related 
nutrition knowledge that was explored consisted of the following areas: 
recommended intakes of the five food groups and extras, food sources of nutrients, 
vitamin and other supplements during pregnancy, healthy meal proportions and 
serving size, choosing everyday food, the diet-health relationship, and the importance 
of key nutrients in pregnancy and food safety practice in pregnancy.  
 
In order to support mothers to achieve safe, healthy and balanced diets during 
pregnancy, it is important to understand their level of nutrition knowledge, as it can 
influence their dietary behaviours. There are limited reports in the literature 
regarding pregnant women’s nutrition knowledge in comprehensive manner and this 
study addresses this gap. An examination of the influences of non-modifiable factors 
including pregnant women’s demographic and socio-economic factors on their 
nutrition knowledge was undertaken to identify the groups who might be at risk of 
having inadequate nutrition knowledge. This information would facilitate the 
adoption of well-targeted and effective pregnancy nutrition communication 
strategies. 
 
In the two following chapters, results relating to women’s knowledge of gestational 
weight gain recommendations, their reported adherence to the five food groups and 
extras, and their knowledge of the recommended daily intake of these groups, are 
presented and discussed. The first published study follows here as a chapter section. 
 
Publication status: published 
Journal: International Journal of Women’s Health.  
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4.1 Abstract  
 
Background: The Australian Guide to Healthy Eating (AGHE) for pregnancy 
provides a number of food- and nutrition-related recommendations to assist pregnant 
women in optimising their dietary behaviour. However, there are limited data 
demonstrating pregnant women’s knowledge of the AGHE recommendations. This 
study investigated Australian pregnant women’s knowledge of the AGHE and related 
dietary recommendations for maintaining a healthy pregnancy. The variations in 
nutrition knowledge were compared with demographic characteristics. 
 
Methods: A cross-sectional study assessed eight different nutrition knowledge 
domains and the demographic characteristics of pregnant women. Four hundred 
women across Australia completed a multidimensional online survey based on 
validated and existing measures. 
 
Results: More than half of the pregnant women surveyed (65%) were not familiar 
with the AGHE recommendations. The basic recommendations to eat more fruit, 
vegetables, bread, and cereals but less meat were poorly understood. An in-depth 
investigation of knowledge of nutrition information revealed misconceptions in a 
range of areas, including standard serving size, nutrients, content of certain foods, 
energy density of fat, and the importance of key nutrients in pregnancy. Univariate 
analysis revealed significant demographic variation in nutrition knowledge scores. 
Multiple regression analysis confirmed the significant independent effects on 
respondents’ nutrition knowledge score (P<0.001) of the education level, income, 
age, stage of pregnancy, language, and having a health/nutrition qualification. The 
model indicated that independent variables explained 33% (adjusted R2) of the 
variance found between respondents’ knowledge scores. 
 
Conclusion: Australian pregnant women’s knowledge regarding AGHE for 
pregnancy and other key dietary recommendations is poor and varies significantly 
with their demographic profile. The setting of dietary guidelines is not sufficient to 
ensure improvement in their nutrition knowledge. It is essential that women receive 
support to achieve optimal and healthy diets during pregnancy. 
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Keywords: Australian Guide to Healthy Eating for pregnancy, nutrition knowledge, 
pregnancy 
 
4.2 Introduction  
An optimally nourishing diet is important for health during pregnancy. Poor diet 
places women at a higher risk of unhealthy gestational weight gain (Renault et al. 
2015), which can negatively impact mothers’ and babies’ health, causing a range of 
poor maternal and infant outcomes (Callaway et al. 2006). Exposure of the unborn 
baby to maternal obesity, diabetes, and excessive gestational weight gain can 
increase his/her risk of developing childhood obesity and chronic diseases later in 
life (Catalano et al. 2006; Institute of Medicine 2009). Yet, many women do not 
sustain an optimal diet prior to and during pregnancy. Some pregnant women’s diets 
lack key nutrients, including folate, fibre, and iron (Hure et al. 2009). Their diets do 
not comply with official dietary guidelines with respect to consumption of some 
major food groups (including bread and cereals, fruit, vegetables, grains, and protein 
foods [nuts, beans, eggs, and fish]), and many are characterised as being high in 
processed meat, soft drinks, and takeaway foods (Hure et al. 2009; Wen et al. 2010; 
Blumfield et al. 2011; McLeod et al. 2011; Morton et al. 2014; Malek et al. 2016a). 
 
A number of behavioural change theories such as the planned behaviour theory 
(Ajzen 1991), social cognitive theory (Bandura 1999), and transtheoretical model 
(Prochaska et al. 1997) recognise the important role that nutrition knowledge, 
attitudes, and motivations can play in the process of food choices. Such theories 
assume a rational relationship in the intersection of beliefs, attitudes, intentions, and 
behaviours for ‘volitional behavior’. Sapp (2002) argued that for individuals to adopt 
a rational approach to food intake, they first needed to reach a ‘high threshold level 
of “how-to” and “awareness” nutrition knowledge’ (Sapp 2002). Conversely, 
incomplete knowledge and false beliefs can lead to ill-formed intentions and non-
rational nutrition behaviour. The same could be said for dietary behaviour in 
pregnancy. Women’s accurate knowledge of dietary guidelines during pregnancy 
may assist them to make appropriate food choices and to achieve a balanced diet for 
themselves and their unborn babies as it may assist them to reject false or non 
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evidence-based messages or uninformed advice from family, friends, and social 
media. 
 
Pregnancy is an important time to increase women’s awareness about healthy eating 
(Phelan 2010). Pregnant women recognise diet as important to foetal health and are 
more likely to be mindful of nutrition, seek health advice, and modify their diets 
(Szwajcer et al. 2005). Nutrition knowledge has been positively associated with 
maternal dietary behaviour (Williams et al. 2012; Bookari et al. 2017a) and use of 
supplements (Popa et al. 2013). Nutrition education also has been shown to have 
beneficial effects on pregnancy outcome (Hui et al. 2012), reducing the number of 
infants born >0.4 kg, reducing the incidence of respiratory distress syndrome, and 
producing shorter length of stay in hospitals (Dodd et al. 2014). 
 
Many countries around the world (European Food Information Council 2009; U.S. 
Department of Agriculture and U.S. Department of Health and Human Services 
2010) have established dietary guidelines to improve eating habits of individuals 
through their lifespan. Dietary guidelines are considered a foundation of any strategy 
to promote the consumption of healthy foods (Blumfield et al. 2011). In Australia, 
the Australian Dietary Guidelines provide recommendations on health, weight 
management and nutrition, and food safety for the general population and specific 
information for pregnant women (National Health and Medical Research Council 
2013d; National Health and Medical Research Council 2013b). The revised 
Australian Dietary Guidelines were published in 2013 and included changes to the 
information provided for pregnant women, such as the recommended number of 
serves of fruit, vegetables, bread and cereals, dairy, and meat and its alternatives, and 
the standard serve size for bread and cereals group. The revised Australian Guide to 
Healthy Eating (AGHE) for pregnant women references the Institute of Medicine’s 
guidelines for weight gain during pregnancy (National Health and Medical Research 
Council 2013b). A number of Australian government websites provide useful, 
evidence-based information on healthy eating, weight management, management of 
discomfort, staying active, the need for and potential dangers of supplementation, 
and the importance of key nutrients and food safety during pregnancy (Australian 
Health Ministers’ Advisory Council 2012; National Health and Medical Research 
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Council 2013b; National Health and Medical Research Council 2013d; Australian 
Health Ministers’ Advisory Council 2014). 
 
Having information available does not necessarily translate into increases in pregnant 
women’s nutrition knowledge. Little has been reported on Australian women’s 
knowledge of these guidelines and other food- and nutrition-related 
recommendations. The existing studies have focused on investigating either women’s 
awareness of specific single nutrients required during pregnancy or their knowledge 
of AGHE recommendations for adults in the general population (McLeod et al. 
2011). Women’s knowledge of food handling practices and weight gain during 
pregnancy has also been examined separately in the previous studies 
(Bondarianzadeh et al. 2007; Wilkinson et al. 2010). Understanding pregnant 
women’s level of knowledge of the AGHE and specific nutrition and dietary 
recommendations during pregnancy is important for guiding the development of 
effective approaches to support women in maintaining a healthy diet and avoiding 
harmful excessive weight gain during pregnancy. 
 
A number of studies have noted demographic variations in nutrition knowledge. 
Identifying groups of pregnant women who might be at risk of having inadequate 
nutrition knowledge could permit the adoption of well-targeted and effective 
communication strategies regarding pregnancy nutrition. A study (Bondarianzadeh et 
al. 2007) indicated that higher levels of knowledge about ‘high Listeria risk foods’ 
were associated with a number of sociodemographic characteristics of pregnant 
women. These included first language (English), planned pregnancy, and household 
income (>AU$50,000/yr). Other studies (McLeod et al. 2011; El-mani et al. 2014) 
found that women with the highest educational levels demonstrated the highest levels 
of ‘nutrition knowledge’, ‘knowledge about the consequences of folic acid 
deficiency’ and ‘knowledge about the adverse health outcomes associated with low 
iodine intake’ during pregnancy. 
 
The purpose of this study was to: 
1. Survey pregnant women’s level of knowledge of the AGHE for pregnancy and 
relevant dietary and nutrition recommendations for maintaining a healthy pregnancy; 
and 
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2. Identify demographic differences related to knowledge levels. 
 
4.3 Methods 
4.3.1 Study design 
To recruit pregnant women, this cross-sectional study used convenience sampling. 
To minimise the potential for social desirability bias, the survey was designed to be 
administered online and self-completed and the participation was anonymous. 
 
4.3.2 Survey development 
A multidimensional survey was developed for this study based on an existing survey 
(Skouteris et al. 2015) and components from four validated surveys (Hoerr et al. 
2006; Bondarianzadeh et al. 2007; Hendrie et al. 2008; Worsley et al. 2014). The 
survey explored five major dimensions using a total of 109 items. The dimensions 
assessed were pregnant women’s: 
1. reported adherence to the five food groups and extras (six items); 
2. attitudes toward key nutrition topics (17 items); 
3. level of motivation to maintain a healthy diet (four items); 
4. knowledge of the AGHE during pregnancy and a range of diet-related matters (70 
items); and 
5. knowledge of guidelines for weight gain and its management during pregnancy 
(12 items). 
 
Demographic characteristics recorded included prior pregnancies, stage of 
pregnancy, planned pregnancy, age, marital status, level of education, household 
income, first language, possession of a health/nutrition-related qualification, whether 
seen by a dietitian/nutritionist, and the classification of women’s body mass index 
(BMI) based on Institute of Medicine 2009 guidelines.  
 
The survey instrument was developed in early 2012 and implemented between 
October 2012 and July 2013. As a check on face validity, the survey questions were 
reviewed individually by a supervisory team (one with an expertise in public health 
nutrition and another with midwifery expertise) and four accredited practising 
~ 114 ~ 
 
dietitians (including a maternal health dietitian) to ensure they reflected the AGHE 
recommendations for pregnant women published prior to February 2013 and the 
dietary and nutrition recommendations for maintaining a healthy pregnancy as 
provided on the Australian government website (prior to the same date). A 
statistician (an accredited practising dietitian and expert on question construction) 
then reviewed the survey to ensure that it did not contain common errors (e.g., 
leading, confusing, or double-barrelled questions). 
 
The survey was pilot tested first with five researchers (dietitians) from the School of 
Health Science at the University of Wollongong (UOW). This was followed by pilot 
testing of the survey with a small convenience sample of ten pregnant women to 
determine time for survey completion, identify items that lacked clarity, and ensure 
that the instructions and contents were easily comprehensible and layout was 
acceptable (Colton et al. 2007). Modifications were consequently made to some 
existing questions (for clarity), and a few items were added. The UOW Human 
Research Ethics Committee, which included a dietitian, reviewed and approved the 
survey. All authors were involved in revising the final version of the survey and 
making changes based on the feedback received during pilot testing. 
 
The reliability was calculated for three dimensions of the survey, including 
‘women’s attitudes toward key nutrition topics’, ‘women’s level of motivation to 
maintain a healthy diet, and ‘women’s knowledge of the AGHE during pregnancy 
and a range of diet-related matters’. Each dimension was explored using a set of 
items intended to assess different aspects of that single attribute. The reliability test 
was not calculated for the remaining dimensions, which included ‘women’s reported 
adherence to the five food groups and extras’ and ‘women’s knowledge of guidelines 
for weight gain and its management during pregnancy’, as these two dimensions 
contained multidimensional scale questions (e.g., open-ended questions, multiple 
choice). For the other three dimensions, the α coefficients were slightly >0.8, which 
suggests that the scales had good internal consistency. The information about the five 
dimensions of the survey and the reliability results is presented in     Table 4-1.  
 
This article reports only on the fourth dimension: women’s knowledge of the AGHE 
during pregnancy and a range of diet-related matters. The nutrition knowledge 
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section contained eight domains assessing nutrition knowledge (consisting of 70 
items). Details of the survey domains relating to nutrition knowledge and 
demographic information collected and reported on in this study are in Table 4-2. 
Knowledge was assessed with multiple-choice questions, with a majority of 
questions (67) having one correct response option, while two questions (on 
multivitamins and supplements in pregnancy) had more than one correct response 
option. The respondents were asked to choose from a range of different scales 
answers such as ‘true, false, don’t know’; ‘yes, no, not sure’; ‘high, low, not sure’; 
‘less than one serve, one serve, more than one serve, not sure’; or a choice of four 
different food options and ‘not sure’. To score the survey, correct responses to 
nutrition knowledge questions were scored as 1, while incorrect and ‘not sure’ 
responses were scored as 0. Responses for each domain were added to give a total 
domain score, and the eight domain scores were added to give an overall nutrition 






~ 116 ~ 
 
     Table 4-1 The composition and α coefficient of the five dimensions of nutrition during pregnancy survey 
# Dimension Total no of 
items a 












- Hoerr et al. 2006 3 — — f 
        
2 Women’s attitudes toward key nutrition topics 17 5 point Likert scale - Worsley et al. 2014 10 4 0.805d 
        
3 Women’s level of motivation to maintain a healthy diet 4 3 questions: 10-point 
Likert scale 
1 question: 5-point 
Likert scale 








        
4 Women’s knowledge of the AGHE during pregnancy 




- Hendrie et al. 2007 
- Worsley et al. 2014 








        
5 Women’s knowledge of guidelines for weight gain and 
its management during pregnancy 
12  - Hendrie et al. 2007 
 
8 4 — f 
  109   36 21  
Note: a Total number of items including items have been taken from the validated surveys without any modification, modified items and newly added items.  
b Number of new items that were devised for this survey. 
c Number of items that have been taken from the validated surveys and been modified to suit the study aim. 
d Cronbach's alpha was calculated to measure reliability of measurements with scale type of questions. 
e Kuder and Richardson Formula 20 (K-R 20) was calculated to measure reliability of measurements with dichotomous choices. 
f Reliability test was not calculated for the first and fifth dimensions because they contain multidimensional scale questions (e.g. open ended questions, multiple choice). 
Abbreviations: AGHE, Australian Guide to Heathy Eating; K-R 20, Kuder and Richardson Formula 20. 
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Table 4-2 The composition of the fourth dimension of nutrition during 
pregnancy survey: ‘Women’s knowledge of the AGHE during pregnancy and a 
















1.  Recommended 
intakes of five food 
groups and extras 
- One question asked women if 
they were familiar with the 
AGHE) for pregnancy 
1 NAa 
  - The recommended number of 
serves of the 5 core food groups 
(fruit, vegetables, dairy foods, 
meat and its alternatives, and 
breads & cereals), and extrasb 
based on AGHE for pregnancy 
5 5 
     
2.  Food sources of 
nutrients 
- Foods high or low in: sugar, salt, 
dietary fibre, saturated fat 
- Macronutrient (fat) has the most 
energy density  
- Food items rich sources of 
vitamin A, iron, iodine and omega-
3 fatty acids 
22 22 
     
3.  Multivitamin and 
supplements during 
pregnancy 
- Mandatory supplements (i.e. 
folic acid and iodine) during 
pregnancy 
- Micronutrients which may pose a 
risk when taken during pregnancy 
2 5c 
     
4.  Healthy meal 
proportion and 
serving size 
- Identification food group 
proportions for a healthy meal 
pattern 
- Portion size of certain food items 
from each food groups 
14 14 
Notes: a Not applicable as this question was not included in scoring process, women were given 
two answers (yes or no) to choose from. 
b ‘Extras’ or ‘discretionary choices’, including energy dense but nutrient low foods such as 
confectionery, jam, cakes, meat pies, pastries 
c These 2 items had more than one correct response options, the first question has two possible 
correct answers (folic acid and iodine) the second one has three possible correct answers 
(vitamins A, D and B6) 
Abbreviations: AGHE, Australian Guide to Heathy Eating; NA, not applicable 



















5.  Choosing everyday 
food 
Healthier and best options for 
foods that are: 
- low fat, high fibre light meal 
- healthier serving options for 
spaghetti Bolognese (more 
carbohydrate in spaghetti than fat 
in the sauce) 
- low in sugar 
3 3 
     
6.  Diet-health 
relationship 
Management of pregnancy related 
symptoms: 




     
7.  Importance of key 
nutrients in 
pregnancy 
- Nutrient function in the body 
and risk of nutrients deficiency 
(for iodine and omega-3 fatty 
acids) 
2 2 
     
8.  Food safety practice 
in pregnancy 
- Safe food to consume in 
pregnancy 
- Safe and unsafe food 
preparation and storage practice 
- Perception of listeriosis. 




4.3.3 Survey administration 
All data were obtained online using an online survey instrument. Recruitment took 
place between October 2012 and July 2013. To maximise response rates, different 
recruitment strategies were used to invite pregnant women to complete the online 
survey independently (Figure 4-2). The pregnant women were recruited either 
through verbal invitation or via distribution of invitation leaflets. Women were 
approached directly at two pregnancy/baby expos (fairs) held in Wollongong and at 
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antenatal clinic waiting rooms of the participating hospitals. Seven public hospitals 
with antenatal clinics in New South Wales (NSW), Australia, were invited to 
participate with all but two responding and agreeing to participate. The pregnant 
women were provided with information verbally on the purpose of the survey and 
informed that participation was voluntary. If they agreed to participate, they were 
provided with an iPad to complete the survey at the time without any input from 
researcher or given an information leaflet with a link to complete the survey online at 
a later time. 
 
The study invitation leaflets were distributed at two baby stores located in NSW and 
in the Australian ‘Bounty Mother To Be Bags’. These bags contained product 
samples and information for the pregnant women and were distributed at 
hospitals/pharmacists/chemists across NSW. Additional women from across 
Australia participated via an unplanned snowball effect in which survey respondents 
promoted the survey to their friends verbally and through social media (Facebook 

















Figure 4-2 Study recruitment strategy 
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4.3.4 Measures and outcomes 
This article reports on the eight domains of nutrition knowledge of pregnant women 
and on the relationship of demographic variation to knowledge levels. 
4.3.5 Statistical analysis 
Raw data were downloaded from the SurveyMonkey website and the iPads and 
transferred to the Statistical Package for the Social Sciences software (Version 22.0; 
IBM Corporation, Armonk, NY, USA). For the purposes of analysis for this study, 
only results from fully completed surveys were included. Comparisons between the 
study cohorts (i.e. respondents who were recruited through different means) were not 
possible as the different methods of data collection were not recorded with the 
responses. Cronbach’s alpha and Kuder and Richardson Formula 20 were calculated 
to measure reliability of measurements with scale type of questions and with 
dichotomous choices, respectively. 
 
Scores were calculated for each domain and also for the overall nutrition knowledge 
(a total of the eight domains). Women’s prepregnancy BMIs were calculated based 
on the self-reported prepregnancy weight and height (World Health Organization 
2006). Descriptive and inferential statistics were used to describe and analyse the 
data. One-way ANOVA and independent t-test were used to assess the variations in 
the mean total scores of nutrition knowledge based on categories of demographic 
factors. Predictors of women’s nutrition knowledge were identified via multiple 
linear regression analyses. Given the relatively high number of factors, only factors 
that were significantly associated with women’s nutrition knowledge (in one-way 
ANOVA and independent t-test, P<0.05) were included in the regression analysis to 
prevent overcomplicated presentation of the results (Tabachnick et al. 2013). Then 
the association of each predictor with the nutrition knowledge score when adjusted 
for other predictors was identified using multiple linear regression analyses. 
Significance was identified at P<0.05. 
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4.3.6 Ethical approval 
The study was approved by the UOW Human Research Ethics Committee, South 
Eastern Sydney and Illawarra Area Health Service, and South Western Sydney Local 
Health District sites (Campbelltown/Liverpool hospitals). Participant’s information 
sheet was included in the first page of the on-line survey. The consent was implicitly 
taken by including the following statement at the same page ‘By completing the 
survey you agree to take part in the study’. 
 
4.4 Results 
4.4.1 Study sample characteristics 
Responses were received from 472 pregnant women, 72 of whom did not fully 
complete the survey. The demographic characteristics of survey respondents are 
presented in Table 4-3. Of the 400 women who fully completed the questionnaire, 
328 (82%) were from the state of NSW, the majority spoke English as their first 
language (83%), and more than half (53.3%) held a university degree. Just over half 
(52.2%) were in their third trimester, 37.8% were in their second trimester and the 
remainder (10%) in their first trimester. For approximately half of respondents 
(49%), this was their first pregnancy. Approximately 40% of the respondents were 
classified as either ‘overweight’ (20.5%; BMI 25–29.9 kg/m2) or ‘obese’ (19.3%; 
BMI ≥30 kg/m2). 
 
4.4.2 Summary of descriptive statistics of the eight nutrition knowledge domains 
Table 4-4 summarises the mean score achieved by respondents across each of the 
eight nutrition knowledge domains assessed. The percentage of mean score (the 
average percentage of the score relative to the total possible score) is provided for 
each domain to enable the inter-domain comparison. The respondents showed the 
highest levels of knowledge for ‘food safety practice in pregnancy’ (84.22% correct), 
‘diet–health relationship’ (71.16% correct), and ‘nutrient sources’ (66.81% correct). 
Lowest scores were achieved for knowledge of the ‘multivitamin and supplements 
during pregnancy’ (48.40% correct) and ‘importance of key nutrients in pregnancy’ 
(46.50% correct). 
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Prior pregnancies   
None 196 49 
One 129 32.2 
Two and more 75 18.8 
Stage of pregnancy   
First trimester 40 10 
Second trimester 151 37.8 
Third trimester 209 52.2 
Planned pregnancy   
Yes 325 81.2 
No 75 18.8 
Age   
<20 years 12 3 
20–29 years 195 48.8 
30–39 years 178 44.5 
>40 years 15 3.7 
Marital status   
Single 23 5.8 
Married/defacto 372 93 
Separated/divorced/widowed 5 1.2 
Education   
Some high school or less 26 6.5 
High school completed 57 14.2 
TAFE 104 26 
Tertiary education 213 53.3 
Household income   
<AU$25,000/yr 51 12.8 
AU$25,000–AU$50,000/yr 97 24.2 
>AU$50,000/yr 252 63 
First language   
English 332 83 
Other 68 17 
Having health and nutrition related 
qualification 
  
Yes 67 16.8 
No 333 83.2 
Seen by dietitian and/or nutritionist   
Yes 122 30.5 
No 278 69.5 
Prepregnancy BMI (n=326)a Total =81.5a 
Underweight 15 3.8 
Normal 152 38 
Overweight 82 20.5 
Obese 77 19.3 
Note: a Pre-pregnancy BMI was calculated for only 319 respondents as 69 out of 388 respondents did not 
provide either prepregnancy self-reported height or weight. 
Abbreviations: TAFE, Technical and Further Education; yr, year; BMI, body mass index. 
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Table 4-4 Descriptive statistics of women nutrition knowledge domains 










Food safety practice in pregnancy 84.22 7.58 9 1.72 
Diet-health relationship 71.16 8.54 12 2.18 
Food sources of nutrients 66.81 14.70 22 3.23 
Choosing everyday food 58.00 1.74  3 0.66 
Recommended intakes of five 
foods groupsb and extras or 
discretionary choicesc 
50.20 2.51  5 1.01 
Healthy meal proportion/serving 
size 
49.50 6.93  14 2.22 
Multivitamin and supplements 
during pregnancy 
48.40 2.42  5 1.11 
Importance of key nutrients in 
pregnancy 
46.50 0.93 2 0.71 
a The percentages of the mean score of the correct answers in each domain. This has been used to allow 
for comparison between the domains that consist of different number of questions.  
Notes: b Fruit, vegetables, dairy foods, meat and its alternatives, and breads and cereals 
c Including energy dense but nutrient low foods such as confectionery, jam, cakes, meat pies, pastries.  
Abbreviations: SD, standard deviation 
 
4.4.3 Recommended intakes of five food groups and extras 
Approximately two-thirds (65.2%, n=261) of respondents stated they were not 
familiar with the AGHE for pregnant women. Although 34.8% (n=139) of 
respondents indicated that they were familiar with the AGHE recommendations, 
analysis indicated that there was no difference in their awareness of recommended 
intake of the five major food groups compared to those who answered that they were 
not aware of the AGHE (P<0.63). The respondents were asked to identify, from a list 
of multiple-choice options, the correct number of serves/day of each of the five 
major food groups in the AGHE. The respondents demonstrated a high level of 
awareness of recommended intake for the ‘extras’ (86.5%, n=346) but less awareness 
of recommended intake of dairy foods (56.5%, n=226). Less than half of the 
respondents were aware of the recommended intakes for fruit and vegetables (45%, 
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n=179), bread and cereals (34.5%, n=138), and meat and its alternative food groups 
(28.5%, n=114). 
 
4.4.4 Food sources of nutrients 
In this domain, the respondents’ understanding of food sources of certain macro- and 
micronutrients and energy density of fat was assessed (Table 4-5). The majority of 
respondents could successfully identify food sources as high or low in added sugar 
for most items, including strawberry yoghurt (69.8%, n=279), muesli bar (79.2%, 
n=317), bananas (83.2%, n=333), and 35% orange juice (89.2%, n=357). Some 
misperceptions were evident for a number of areas: salt content of pasta, with only 
55.2% (n=221) identifying it as low in salt; dietary fibre content of cornflakes, with 
only 56.5% (n=226) identifying it as a low source of fibre; and saturated fat content 
of avocado, with only 60% (n=240) of respondents identifying it as a low source of 
saturated fat. When asked to identify food sources high or low in salt, half of the 
items were answered correctly, including sausages as high in salt (87.2%, n=349) and 
spinach as low in salt (90.8%, n=363); however, only 12.8% (n=51) of the pregnant 
women correctly identified wholegrain bread as high in salt. 
 
The respondents were able to identify food sources high in iron (63.7%, n=255), 
iodine (65.2%, n=261), and omega-3 fatty acids (90%, n=360) but less able to 
correctly identify foods that were a high source of vitamin A (38%, n=152). The 
majority of women (62%, n=248) did not identify liver as a high source of vitamin 
A, among a list including cheese and sweet potato. Seventy-eight percent of 
respondents (n=314) were unable to recognise that fat is the macronutrient that has 
the most kilojoules (calories) compared to sugar and alcohol. 
 
4.4.5 Healthy meal proportion and serving size 
The respondents were asked to identify correct constituent proportions for a healthy 
meal from pictures showing plates with different proportions of the various food 
groups. The respondents were also asked to identify the standard portion size of 
certain food items from each food group. The majority of the women (75.5%, n=302) 
were able to recognise the plate that represented a healthy dinner plate. The 
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respondents were unable to identify the standard serving size of the following food 
items: grapes (54% incorrect, n=216), cheese (64.8%, n=259), strawberries (74%, 
n=296), cooked rice/pasta (82.5%, n=330), and yogurt (90%, n=360). Just over half 
of the respondents were able to select the standard serving size for breakfast cereal 
flakes or porridge (50.5%, n=203) and chocolate bars (55.8%, n=223), while 67% 
(n=268) correctly identified the standard serve size for meat pie. 
 
Table 4-5 Women’s awareness of food sources of certain macro and 
micronutrients and energy density of fat 








    
Sugar    
Bananas Low 333 (83.2%) 67 (16.8%) 
Strawberry yoghurt High 279 (69.8%) 121 (30.2%) 
Orange 35% juice High 357 (89.2%) 43 (10.8%) 
Muesli bar High 317 (79.2%) 83 (20.8%) 
    
Salt    
Sausages High 349 (87.2%) 51 (12.8%) 
Pasta Low 221 (55.2%) 179 (44.8%) 
Spinach Low 363 (90.8%) 37 (9.2%) 
Wholegrain bread High 51 (12.8%) 349 (87.2%) 
    
Dietary fibre    
Cornflakes Low 226 (56.5%) 174 (43.5%) 
Bananas High 300 (75%) 100 (25%) 
Wholegrain bread High 368 (92%) 32 (8%) 
Fish High 258 (64.5%) 142 (35.5%) 
    
Saturated fat    
Lean red meat Low 323 (80.8%) 77 (19.2%) 
Whole milk High 258 (64.5%) 142 (35.5) 
Avocado Low 240 (60%) 160 (40%) 
Vegetarian pastry High 246 (61.5%) 154 (38.5%) 
    
Select the most energy dense 
macronutrient 
Fat 86 (21.5%) 314 (78.5%) 
    
Food source is rich in following 
micronutrients 
   
Vitamin A Liver 152 (38%) 248 (62%) 
Iron Red meat 255 (63.7%) 145 (36.3%) 
Iodine Sea food 261 (65.2%) 139 (34.8%) 
Omega-3 fatty acids Oily fish 360 (90%) 40 (10%) 
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4.4.6 Choosing everyday foods 
The maximum possible score for knowledge about choosing everyday foods was 3. 
Most respondents (73.8%, n=295) were able to answer two out of three questions 
correctly. The question answered incorrectly by the majority of the respondents 
(86.5%, n=346) related to the healthier serving options of pasta and sauce (amounts 
and proportions) of spaghetti bolognese. 
 
4.4.7 Vitamins and other supplements in pregnancy 
Women’s awareness about the recommendations for supplements in pregnancy was 
explored, including vitamins and other recommended supplements (folic acid and 
iodine), as well as those vitamins for which there were dangers associated with 
excessive doses (vitamin A, vitamin D, and vitamin B6). The National Health and 
Medical Research Council message for women to take folic acid supplements during 
pregnancy was understood by the majority of the respondents (93.5%, n=374); 
however, only half of the respondents (51.7%, n=207) were aware of the correct 
recommendation for iodine supplementation during pregnancy. 
 
The women were asked to identify micronutrients for which there was a risk 
associated with excessive intake, from a list including zinc, vitamin A, magnesium, 
vitamin D, and vitamin B6. Three in ten women indicated that they were not aware 
of any micronutrients that posed a risk associated with excessive intake. Half of the 
respondents were able to correctly identify one (n=205) nutrient, and only 11% 
correctly identified two nutrients (n=46) out of possible three. Less than one-third of 
the women (30%) correctly identified all the three nutrients (vitamin A, vitamin D, 
and vitamin B6) as micronutrients that may pose a risk when taken during 
pregnancy. The highest level of awareness was for vitamin A (56.3%, n=225) and the 
lowest for vitamin D (17.5%, n=70). 
 
4.4.8 Diet–health relationship 
Domain six explored respondents’ knowledge of dietary behaviours that can assist in 
managing some common pregnancy discomforts, including nausea/vomiting, 
heartburn, and constipation. Most respondents correctly identified that eating ‘less 
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fatty and spicy foods’ (79.8%, n=315), ‘eating smaller meals more often’ (88%, 
n=352), as well as ‘avoiding regular large snacks’ (90.2%, n=361) would help 
minimise the effect of nausea and vomiting during pregnancy. Conversely, more than 
half of the respondents (56.5%, n=226) incorrectly indicated that eating sweet 
biscuits in the morning would help in managing morning sickness. 
 
A large proportion of respondents were aware of the potential to minimise the effect 
of heartburn during pregnancy by ‘avoiding lying down shortly after eating’ (77.8%, 
n=311) and eating ‘small frequent meals and nutritious snacks’ (83%, n=332) and 
‘less fatty and spicy foods’ (86%, n=344). Conversely, only 27.2% (n=109) of the 
respondents correctly identified that eating less sugar would not help in managing 
heartburn discomfort. 
 
The majority of the respondents were aware that ‘exercising regularly’ (89.2%, 
n=357) and ‘eating more fruit and vegetables’ (92.8%, n=371) could assist in 
resolving constipation in pregnancy. However, more than two-thirds (69.5%, n=278) 
incorrectly identified that ‘eating less spicy and salty foods’ would assist in resolving 
constipation. 
 
4.4.9 Importance of key nutrients during pregnancy – iodine and omega-3 fatty 
acids 
Just over half (57%; n=228) of the respondents identified iodine as an important 
micronutrient for healthy development of the foetal brain, while only 36% (n=144) 
identified omega-3 fatty acids as a nutrient that could help in the development of a 
foetus’s eyes, brain, and nervous system. 
 
4.4.10 Food safety practice in pregnancy 
In the final survey domain, the respondents’ knowledge of issues related to food 
safety was assessed. The questions focused on personal hygiene (hand washing), 
food preparation/storage (using the same surface for cutting raw meat and 
vegetables, reheating food, storage of food at appropriate temperature, storage of raw 
meat in refrigerator, correct temperature of refrigerator), and safe foods and fish to 
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consume, as well as Listeria contamination issues in pregnancy. All the questions 
were answered correctly by the majority of the respondents, ranging from 95.2% 
(n=381) for hand washing to 78.5% (n=314) for reheating food. When presented with 
a list of options of unsafe and safe foods to eat, 93.5% (n=374) of the respondents 
identified the correct response. Similarly, when presented with a list of safe and 
unsafe fish to eat during pregnancy, 74% (n=296) of the women answered correctly. 
 
4.4.11 Demographic variation in nutrition knowledge 
4.4.11.1 Descriptive statistics 
From a univariate analysis, the women who scored highest in a number of knowledge 
domains and in the overall knowledge score were in their first trimester (μ=48.80, 
standard deviation [SD] =4.71, P<0.001), had one child (μ=46.21, SD=6.70, 
P<0.001), had planned their pregnancy (μ=46.21 vs μ=41.60, P<0.001), had higher 
education (μ=48.14, SD=6.34, P<0.001), identified English as their first language 
(μ=46.20 vs μ=41.18, P<0.001), were married/defacto (μ=45.73, SD=7.43, P<0.001), 
aged 30–39 years (μ=47.05, SD=6.75, P<0.001), and had annual household incomes 
of ≥AU$50,000 (μ=47.67, SD=6.56, P<0.001) (Appendix Q). 
 
The respondents with a health/nutrition-related qualification had significantly greater 
levels of overall nutrition knowledge (μ=48.60 vs μ=44.69, P<0.001). Of 67 
respondents, only 58 provided their qualification details. These included 22 with 
allied health qualifications, including one with a master degree in exercise 
rehabilitation and nutrition and dietetics; 17 nurses and one midwife; two participants 
with medical degrees; two dentists; two with a health degree/Bachelor of Arts; two 
with a public health degree; one immunologist; and one veterinarian. Of the 
remaining eight participants, one had a certificate in children’s services, one had a 
first aid certificate, one had a food safety certificate, one had certificates III and IV in 
fitness, one had studied a subject on ecotrophology, one was a food technology 
teacher, one was a pastry chef, and one was a chef by trade. 
 
There was no significant difference in the respondents’ knowledge in most of the 
domains (seven out of eight) between women who accessed a dietitian and/or 
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nutritionist and those who had not. The latter respondents scored higher only in the 
‘choosing everyday foods’ domain (μ=1.80 vs μ=1.58, P<0.002). The reasons for 
seeing a nutritionist/dietitian varied, including gestational diabetes management 
(54.9%, n=67), weight management (18.8%, n=23), dietary management during 
pregnancy (4.9%, n=6), or other reasons (general health and well-being, gallstones 
low iron, irritable bowel syndrome, lactose intolerance, acne control, bad eating, and 
dietary management for teenager; 19.6%, n=24). The respondents indicated that they 
had seen a dietitian and/or nutritionist either within the last month (26.23%, 
n=32/122) or from between 1 and 6 months (27.05%, n=33/122) or >6 months 
(46.72%, n=57/122) from the time they completed the survey. Further analysis 
revealed that the respondents who had access to a nutritionist/dietitian for managing 
their gestational diabetes were the only group that scored significantly lower than the 
other groups in ‘recommended intakes for the five food groups’ (μ=2.07, SD=0.95, 
P<0.001), ‘food choices’ (μ=1.34, SD=0.72, P<0.001), and on their total score of 
nutrition knowledge (μ=42.54, SD=7.33, P<0.013). There was not any statistically 
significant difference between the respondents according to their BMI categories. 
 
4.4.11.2 Multivariate analysis 
Multiple linear regression analysis was undertaken to confirm the independent 
relationships between demographic factors and respondents’ knowledge of nutrition 
in pregnancy (Table 4-6). Only the significant factors from the univariate analysis 
were included in the final model. The independent factors significantly associated 
with better nutrition knowledge scores (at the 0.05 level) were as follows: highest 
household income category (≥AU$50,000; β=0.214, P<0.001), highest education 
category (tertiary and higher; β=0.225, P<0.001), English as mother’s first language 
(β=−0.216, P<0.001), age (β=0.154, P<0.001), first trimester for pregnancy 
(β=−0.101, P<0.016), having a health/nutrition-related qualification (β=−0.099, 
P<0.020), and having one child (β=-0.096, P<0.028). 
 
The model indicates that independent variables explain 32% (adjusted R2) of the 
variance found between respondents’ knowledge scores (Table 4-6). The highest 
category of education and household income were correlated with better nutrition 
knowledge. Women who indicated that English was their first language, had one 
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child, and held a health/nutrition-related qualification had a greater level of nutrition 
knowledge. However, nutrition knowledge was lower among women who were in 
the third trimester of pregnancy and fell within the younger age group. 
 
Table 4-6 Multiple regression analysis of selected demographic factors 
 
4.5 Discussion 
To our knowledge, this is the first study to conduct an in-depth investigation into 
Australian pregnant women’s pregnancy-specific nutrition knowledge of the AGHE 
and other relevant dietary and nutritional recommendations for maintaining a healthy 
pregnancy. The findings of this study indicate a lack of knowledge among pregnant 
women in most of the nutrition knowledge areas, such as the AGHE 
recommendations and basic messages of eating more fruit and vegetables as well as 
bread and cereals but less meat. The pregnant women also held misconceptions in a 
range of areas, including standard serving sizes, nutrient content (salt, dietary fibre, 
saturated fat, and vitamin A) of certain foods, energy density of fat, and the 
importance of key nutrients in pregnancy. The pregnant women who had a lower 
education level, had a lower income, were in a younger age group, were in the third 
trimester of pregnancy, had more than one child, and had English as their second 
Predictors 
Nutrition knowledge 
Unstandardised β Standardised β P-value 
Household income 2.389 0.214 0.001 
Education 1.574 0.225 0.001 
Language -4.453 -0.216 0.001 
Age 1.926 0.154 0.001 




-2.046 -0.099 0.020 
Prior pregnancy -0.973 -0.096 0.028 
 Multiple R=0.584  Adjusted R2=0.326  F= 22.477  
   P<0.001  
Note: β, beta coefficient 
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language were least knowledgeable. Although knowledge alone is not sufficient to 
make changes in the dietary behaviour, it can be a key factor to initiate such changes. 
 
For this study, the survey questions on the recommended serves of fruit/vegetables 
(4/5–6 serves/d), bread/cereal (4–6 serves/d), meat and its alternatives (1.5 serves/d), 
and dairy (2 serves/d) reflected the AGHE for pregnant women at the time of 
implementing the survey. The updated AGHE recommends 2/5 serves/d for 
fruit/vegetables, 8.5 serves/d for bread/cereals, 3.5 serves/d for meat and its 
alternatives food group, and 2.5 serves/d for dairy foods. The other key change in the 
2013 AGHE was to the standard serving sizes for bread/cereals, which were 
approximately halved. As the data collection of the current study commenced prior to 
the release of the updated AGHE, the results of this study report on the pregnant 
women’s knowledge of the earlier AGHE. However, as the levels of knowledge were 
found to be low (only 34.8% of women were familiar with the AGHE), the 
subsequent changes to the AGHE for pregnant women are likely to result in even 
lower levels of knowledge of current dietary recommendations for a healthy 
pregnancy, at least initially. 
 
Knowledge is one of many factors required to change a person’s behaviour (Sapp 
2002), and maternal nutrition knowledge is significantly associated with the nature of 
the maternal diet (Williams et al. 2012). In this study, the pregnant women showed a 
high level of knowledge about the issues related to food safety, ‘diet–health 
relationship’, and ‘nutrients sources’ and deficit level of knowledge on topics 
including ‘choosing everyday food’, ‘recommended daily intakes of five food 
groups, ‘serving size’, ‘supplements during pregnancy’, and ‘importance of key 
nutrients in pregnancy’. Even when the knowledge of the daily recommended intakes 
of certain food groups (dairy, for example) was averaged (56.5% had the correct 
answer), understanding of the standard serve size details within these groups was 
quite low (cheese, 35% and yoghurt, 10%). These findings are in line with the earlier 
Australian studies that explored knowledge of recommended dietary practice in 
pregnancy (McLeod et al. 2011; de Jersey et al. 2013) and more generally within a 
community sample (Hendrie et al. 2008). The low awareness of the dietary 
guidelines (recommended daily intakes of core food groups and standard serving 
sizes) is of concern. This may hinder pregnant women’s ability to consume a 
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balanced diet in recommended amounts of core food groups, resulting in their having 
poor dietary intakes. 
 
High consumption of salt, sugar, and fat, and insufficient intake of fibre by pregnant 
women have been reported in a number of Australian studies (Wen et al. 2010; 
Wilkinson et al. 2010; De Jersey et al. 2011). In this study, a high proportion of the 
pregnant women were unaware of the energy density of fat (78%), the type of foods 
low or high in fat (86%), and the salt content of bread (87%). This may indicate that 
pregnant women’s poor knowledge of some common aspects of nutrition may result 
in suboptimal diets. The greater availability of energy-dense, nutrient-poor products 
(Moodie et al. 2013) further increases the importance of educating women regarding 
the foods with high-energy density, high fat, and salt. 
 
There was variation in the women’s knowledge of the importance of omega-3 and 
iodine and their recognition of the need for supplementing with folic acid and iodine. 
They also varied in their ability to identify foods containing high levels of key 
nutrients (namely, omega-3 fatty acids, iron, vitamin A, and iodine). In Australia, the 
NHMRC recommends supplementation with folic acid and iodine during pregnancy 
(National Health and Medical Research Council 2013d). Consistent with other 
studies (El-mani et al. 2014; Lucas et al. 2014b), most of the women (90%) in this 
study were aware of the need for folic acid supplementation, but less than half 
(48.3%) were aware of the recommendation for iodine supplementation. The 
recommendation for supplementing with iodine was only introduced in 2010 as 
opposed to 1992 for folic acid (National Health and Medical Research Council 
1994), which may explain the difference in awareness. This low level of knowledge 
of the need for iodine supplementation may result from health care professionals not 
discussing iodine supplementation with pregnant women, perhaps reflecting their 
own poor levels of knowledge (Lucas et al. 2014b; Arrish et al. 2016a). Maternal 
health care professionals should be supported and encouraged to provide such 
information to pregnant women, particularly as studies have shown that pregnant 
women expect nutrition information from their health care professionals (Szwajcer et 
al. 2009; Wilkinson et al. 2010). 
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Fish contains important nutrients like omega-3 fatty acids, which are important for 
the development of a foetus’s brain, eyes, and nervous system (Al et al. 2000; 
Hibbeln et al. 2007). For pregnant women, it is recommended to consume two to 
three serves (1 serve = 50 g) per week of any fish and seafood, excluding any large 
and predatory fish that may contain high levels of mercury (NSW Food Authority 
2014). In this study, a majority of women were aware of the safest fish type and 
sources of omega-3 fatty acids; however, they had poor knowledge of their 
importance during pregnancy. Earlier national and international studies have reported 
a similar lack of knowledge on the importance of omega-3 fatty acids for women 
during pregnancy (Sinikovic et al. 2009; Bloomingdale et al. 2010). Although health 
care professionals’ advice and accessible resources played a vital role in women’s 
decision about fish consumption during pregnancy (Bloomingdale et al. 2010), 
studies have reported a shortage of available education resources and lack of 
communication between health care professionals and pregnant women about 
omega-3 fatty acids and their importance during pregnancy (Sinikovic et al. 2009; 
Bloomingdale et al. 2010; Emmett et al. 2013). Improved strategies to increase 
awareness of such information among pregnant women are required. 
 
The low level of knowledge relating to food that is a rich source of vitamin A (liver) 
is concerning, especially during pregnancy. Although liver is a rich source of key 
nutrients such as iron and folate, avoiding it in pregnancy is recommended as it 
contains a high level of vitamin A and the upper safer limit is uncertain (Department 
of Health & Human Services 2014). A high dose of vitamin A in pregnancy poses a 
serious risk of birth defects (Véronique et al. 2000). Although our study did not 
provide information on how this low awareness of vitamin A-rich source food could 
affect pregnant women’s food choices, written comments (open text sections of the 
survey) in the present study indicated that some women may be influenced by some 
of non evidence-based information. For example, a few women added comments that 
were in favour of the ‘Paleo diet’, and they thought it the healthiest dietary pattern 
they could follow. This may reflect the influence of contemporary popular media 
(including social media), which contains many articles advertising and promoting 
non evidence-based dietary practices such as the ‘Paleo diet’ that may encourage 
pregnant women to consume organ meat such as liver (Noël). Adopting such a diet 
could put women’s and their babies’ health at risk. Women are more likely to change 
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their diet if they believe it benefits their baby (Troxell et al. 2005). However, it is 
important that pregnant women’s nutrition and dietary knowledge is evidence based. 
 
Developing evidence-based dietary guidelines provides a foundation for promoting 
healthy eating, but it is important to ensure that the target audiences become 
knowledgeable about them in order to achieve beneficial results. The results of this 
study indicate that important information about the AGHE for pregnancy and other 
key public health nutrition messages need to be made more available to women. This 
could be achieved by using mass media that provides several powerful avenues for 
such communication (National Health and Medical Research Council 2013b). In 
addition, health professionals may be considered an important avenue for 
communication of evidence-based dietary guidelines. They have regular contact with 
pregnant women, are considered as trusted and preferred sources of information 
(Szwajcer et al. 2005), and women gain more support when health professionals 
emphasize educational resources (Stapleton et al. 2002; Szwajcer et al. 2009). 
However, practitioners have been found to have low level of nutrition knowledge 
(Arrish et al. 2016a) and may not be equipped to assist their patients. How best to 
support health professionals to become effective nutrition educators would be a 
valuable area of further research.  
 
In line with other studies on general populations (Hendrie et al. 2008) and pregnant 
women (McLeod et al. 2011), this study found that pregnant women’s nutrition 
knowledge was positively associated with age, household income, and education 
level. Nutrition knowledge has been reported to be positively associated with 
pregnant women’s self-reported dietary behaviour. Other studies and reports suggest 
that a lack of nutrition knowledge may reflect a social gradient, with poor nutrition 
knowledge linked with lower diet quality and thus to poorer health outcomes 
(Queensland Health 2003; McLeod et al. 2011). Nutrition education is needed to 
target those in high-risk groups. 
 
In this study, latter trimesters in pregnancy were found to be negatively associated 
with the maternal nutrition knowledge score, with the pregnant women in their first 
trimester having the highest levels of knowledge. Recent studies in Australia have 
shown that women’s interest in receiving nutrition information is highest in early 
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pregnancy (Wilkinson et al. 2010; de Jersey et al. 2013). Thus, the provision of 
timely, evidence-based nutritional education for women during pregnancy might be 
of benefit, especially at the very early stage of pregnancy when critical foetal 
development is occurring. Ongoing nutrition education throughout the pregnancy 
may also be warranted, given the lower nutrition knowledge scores of women who 
are more advanced in their pregnancy and who may be particularly vulnerable to 
unwelcome weight gain. The observed relationship between lower nutrition 
knowledge of women with gestation diabetes who had seen dietitian/nutritionist is 
new and needs additional exploration. This finding may suggest that individual 
dietary counselling for these women may focus more on carbohydrate counts and 
glycaemic control, which may differ from the general dietary advice for healthy 
pregnant women. These disparities were not assessed in this study. 
 
4.6 Limitation and strength 
The limitations of this study should be noted. The results of this study cannot be 
generalised due to the non-representative nature of the convenience, cross-sectional 
sample obtained mostly from NSW, Australia. Language may have been a barrier 
that excluded non-English-speaking women who may be at higher risk of low 
knowledge compared to English-speaking women. Categorising the demographic 
questions limits the ability to compare the current study sample’s demographic 
characteristics to the state and national profiles. The strength of our research is that 
the results provide valuable insights into the level of understanding of maternal-
related nutrition information in a large sample of Australian pregnant women that 
can be used to inform interventions for this group. 
 
If pregnant women are to be better informed of the nutritional needs and practices 
required for the health of themselves and their children, studies investigating the 
sources of information and forms of support preferred by pregnant women need to be 
undertaken. This would provide important information for the development of 
effective education programs for pregnant women to establish and motivate positive 
dietary behaviour change. 
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4.7 Conclusion 
The findings of this study indicate a lack of knowledge among pregnant women in 
most of the nutrition knowledge areas. Although knowledge alone cannot ensure 
dietary behavioural changes, it can be a key factor in the initiation of such changes. 
The establishment of official dietary guidance is not sufficient to ensure that women 
are equipped with the knowledge necessary to optimise their diets for the health of 
themselves and their unborn babies. Health care providers have an important role in 
promoting knowledge of healthy eating for pregnant women. 
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5 ‘AUSTRALIAN PREGNANT WOMEN’S AWARENESS OF 
GESTATIONAL WEIGHT GAIN AND DIETARY GUIDELINES: 
OPPORTUNITY FOR ACTION’ 
 
Preface 
This chapter is the second of three chapters that present and discuss the quantitative 
survey results of the research. Following the previous chapter that comprehensively 
assessed women’s knowledge of dietary guidelines, the results relating to women’s 
accuracy of estimating their gestational weight gain (GWG) according to IOM 
guidelines are presented, analysed and discussed. These results and discussion in part 
address the research specific objectives (as outlined in 1.3). 
Objective 4: To assess pregnant women’s awareness of the broad dietary 
recommendations and detailed dietary approaches necessary to achieve a 
healthy diet and better GWG management.  
Objective 5: To assess the socioeconomic and demographic characteristics of 
pregnant women associated with their level of knowledge about GWG 
guidelines.  
 
In order to support mothers to best manage gestational weight gain in a safe way, 
pregnant women are recommended not to ‘diet’ as such but rather to follow healthy 
and balanced diets. Official dietary guidelines provide evidence-based information 
about which foods a pregnant woman should eat, how much serve is for each food 
group, and how many serves a day of particular food groups should be consumed to 
achieve a healthy diet and the recommended GWG. However, there are limited 
reports in the literature regarding Australian women’s knowledge of the general and 
detailed components of these guidelines, within the context of GWG management. 
Such information may play a key role in characterising women’s awareness about 
safe dietary approaches for weight gain management during pregnancy. It is 
important to understand predictors of women’s knowledge of recommended GWG to 
enable the enhancement and appropriate targeting of educational communications 
and messages in interventions aiming to improve women’s management of GWG. 
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The published article, which comprises the following section of the chapter, presents 
and discusses results relating to women’s reported adherence to the five food groups 
and extras, and their knowledge of the recommended daily intake of these groups. 
Also discussed are their motivation to maintain a healthy diet and how women’s 
knowledge and motivation influence their reported intake. It also describes women’s 
attitudes toward selected key nutrition topics.  
 
Publication status: published 
Journal: Journal of Pregnancy.  
Publication citation:  
Bookari K., Yeatman, H. and Williamson, M. (2016b). ‘Australian pregnant 
women’s awareness of gestational weight gain and dietary guidelines: Opportunity 
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5.1 Abstract  
Background. Excessive gestational weight gain (GWG) can negatively impact on 
maternal and foetal health. Guidelines [of the] Institute of Medicine (IOM) 
encourage managing GWG by following healthy eating recommendations and 
increasing physical activity. This study investigated pregnant women’s knowledge of 
their optimal GWG and recommended dietary approaches for GWG management. 
 
Method. English-speaking pregnant women were recruited from five hospitals in 
New South Wales (Australia) and an online link. Prepregnancy Body Mass Index 
(BMI) was calculated from self-reported height and prepregnancy weight. 
Participants identified their recommended GWG. A survey assessed practical dietary 
knowledge and asked about broad dietary recommendations to prevent excessive 
GWG. Chi square and logistic regression analyses were used.  
 
Results. N=326 pregnant women completed the surveys; 49% entered pregnancy 
overweight (25.2%) or obese (23.6%); and knowledge of recommended GWG was 
lacking. Prepregnancy BMI was a significant predictor of GWG recommendation 
knowledge (P<0.001). Pregnant women were highly knowledgeable about broad 
dietary recommendations but had poor knowledge of detailed recommendations.  
 
Conclusions. Limited knowledge of IOM’s GWG guidelines and of specific dietary 
recommendations for pregnancy should be addressed by health care providers and 
education initiatives to assist the high number of women who enter pregnancy 













Excessive gestational weight gain (GWG) is prevalent in obstetric populations 
worldwide (Institute of Medicine 2009; De Jersey et al. 2011; de Jersey et al. 2012). 
Excessive GWG has the potential to negatively impact on maternal and foetal health, 
causing a range of poor obstetric and neonatal outcomes. Adverse obstetric outcomes 
include increased risk of maternal complications such as gestational diabetes 
(Hedderson et al. 2010), postpartum weight retention (Ashley-Martin et al. 2014), and 
development of long-term obesity (Mamun et al. 2010). Foetal exposure to maternal 
obesity, diabetes, and excessive GWG can increase their risk of childhood obesity 
(Institute of Medicine 2009) and chronic diseases later in life (Darnton-Hill et al. 2004).  
 
The Institute of Medicine (IOM) in the United States (U.S.) published revised 
evidence-based guidelines for appropriate GWG (Institute of Medicine 2009) which 
have been adopted by other developed countries including Australia (National Health 
and Medical Research Council 2013b; Ministry of Health 2014). The revised 
guidelines provide recommendations for appropriate GWG according to prenatal BMI 
categories. According to the IOM’s report on GWG, ideal weight gain, nutrition, and 
physical activity are important elements in both pregnancy outcome and the long-
term health of mother and child (Institute of Medicine 2009). 
 
Knowledge alone is not enough to change behaviours and bring about positive 
outcomes, but logically it is considered to be a necessary prerequisite (Sapp 2002). 
A recent Australian study found that pregnant women’s views of their expected 
weight gain were a significant predictor of their actual gestational weight gain (GWG) 
(Mcphie et al. 2015). A meta-analysis of studies that aimed at improving GWG and 
pregnancy outcomes through dietary and lifestyle interventions also found that dietary 
interventions which included dietary advice were associated with the largest reduction 
in women’s GWG and resulted in some improvement in pregnancy outcomes 
compared with other lifestyle change interventions (physical activity alone, and a 
mixed approach which combined diet and physical activity) (Thangaratinam et al. 
2012). 
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While all pregnant women should aim to gain weight within the recommended 
weight range, restricted dietary regimes are not recommended (National Health and 
Medical Research Council 2013b). To combat excessive GWG, minimising the 
intake of energy in combination with consuming adequate amounts of nutrient dense 
foods from each of the five food groups and increasing physical activity are 
recommended (National Health and Medical Research Council 2013b). However, 
many pregnant women do not comply with these recommendations and poor 
nutrition knowledge could be a contributing factor (Downs et al. 2014; Malek et al. 
2016a). Pregnant women have been reported to consume high amounts of processed, 
energy-dense, salty foods and sugary drinks (De Jersey et al. 2011). Regular 
consumption of such foods in pregnancy is an established risk factor for excessive 
GWG and obesity. 
 
With the increasing availability of energy-dense and nutrient-poor foods that are high 
in sugar and fat (Moodie et al. 2013), Worsley et al. (2014) argued that public 
awareness of the presence of high levels of fat, sugar, and salt in such foods is ‘more 
important than ever’ (Worsley et al. 2014). Thus, it is wise for women to be aware of 
the existence of these nutrients in foods so they can make mindful food choices. In 
addition, increased portion sizes of many foods have the potential to be translated 
into extra energy intake (Division of Nutrition and Physical Activity 2006) which 
can contribute to extra weight gain. Increased awareness by pregnant women 
(especially those who enter pregnancy overweight or obese) about portion size has 
been identified as a beneficial tool that can be used in the context of GWG 
management (Blumfield et al. 2015). It has been found that 3.7% of the variability in 
GWG was uniquely explained by portion size factor (Blumfield et al. 2015). 
 
Official dietary guidelines provide evidence-based information about which foods a 
pregnant woman should eat, how much a serve is, and how many serves a day of 
particular foods should be consumed to achieve a healthy diet and to achieve the 
recommended GWG (National Health and Medical Research Council 2013d). 
However, little has been reported on Australian women’s knowledge of these 
guidelines in the context of GWG management. Such information may play a key 
role in characterising women’s awareness about safe dietary approaches for weight 
gain management during pregnancy. 
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Earlier studies have investigated either women’s awareness in relation to 
recommendations of Australian Guidelines for Healthy Eating (AGHE) (McLeod et 
al. 2011; de Jersey et al. 2013) excluding GWG guidelines or pregnant women’s 
knowledge of the GWG guidelines and a broader range of dietary approaches to 
attain effective GWG management (Shub et al. 2013). However, studies have 
indicated that individuals tend to have better knowledge of the broad dietary 
guidelines (e.g., eat more fruit and vegetables and less fat) and poor knowledge about 
specific topics of nutrition (e.g., nutrient content of foods and applying knowledge to 
food choices) (Hendrie et al. 2008; Downs et al. 2014). Thus, research is required 
that focuses on both the general and detailed components of nutrition knowledge that 
women can apply in daily life to achieve a healthy and balanced diet according to 
AGHE for pregnant women. 
 
The aim of the study was to (1) assess pregnant women’s accuracy of estimating 
their GWG according to IOM guidelines and (2) pregnant women’s awareness of the 
broad dietary recommendations and detailed dietary approaches necessary to achieve 
a healthy diet and better GWG management. The demographic characteristics of 
pregnant women associated with their level of knowledge were also investigated. 
 
5.3 Methods 
5.3.1 Survey development.  
The survey instrument was derived from a multidimensional survey that assessed 
women’s dietary adherence to AGHE, attitude, motivation for dietary change and 
knowledge of AGHE during pregnancy, and other recommendations for staying 
healthy and active during pregnancy, including the IOM guidelines for GWG and its 
management. The survey also included demographic questions on women’s 
education, stage of pregnancy, age, marital status, income, language, and self-
reported prepregnancy BMI. The multidimensional survey included 95 items and was 
developed using existing (Skouteris et al. 2012) and validated surveys 
(Bondarianzadeh et al. 2007; Hendrie et al. 2008; Worsley et al. 2014) and newly 
created questions appropriate to the purpose of this study. 
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The current analysis focused on pregnant women’s attitudes and confusion about and 
knowledge of guidelines for GWG and its management, including relevant aspects of 
women’s nutritional knowledge. 
 
To explore women’s attitudes toward the importance of knowing about 
recommended GWG participants were asked to select from a five-point Likert scale: 
‘not important’, ‘somewhat important’, ‘important’, ‘very important’, and ‘essential’. 
Likewise, for the misunderstanding about recommended GWG, participants were 
asked to select from a five-point Likert scale: ‘not at all confused’, ‘somewhat 
confused’, ‘confused’, ‘very confused’, and ‘do not understand at all’. Participants 
were asked if they were aware of the weight they were recommended to gain over the 
course of their pregnancy and to specify it in kilograms. Answers were compared 
with the 2009 IOM guidelines for their prepregnancy BMI category and coded into 
three classes: an ‘underestimate’, ‘correct’, or ‘overestimate’ (respectively, a figure 
less than, within, or greater than the guidelines). They also indicated whether their 
weight had been monitored during pregnancy. 
 
To assess participants’ knowledge about broad approaches for GWG management, 
participants were asked to indicate whether a number of behaviours (dietary and 
exercise related) helped prevent excessive GWG. Participants’ knowledge about the 
energy requirements during pregnancy was also assessed. 
 
Participants were asked to indicate whether they were aware of AGHE for pregnancy 
(this response was not included in the scoring). Thirty-six questions assessed some 
detailed practical aspects of the participant’s dietary knowledge, including 
knowledge of dietary recommendations for major food groups (5 items), food 
proportions and standard serving sizes of selected food items (14 items), selecting 
most energy-dense macronutrient (1 item), the presence of nutrients (sugar, fat, and 
dietary fibre) in selected food products (13 items) that may impact GWG, and 
choosing everyday foods (3 items). Answers were weighted as correct = 1 point and 
incorrect answers and the ‘not sure’ option = 0. 
 
The survey was pilot tested with four dietitians, a statistician, ten pregnant women, 
and five researchers at the University of Wollongong (UOW) and amended 
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accordingly. The study was approved by the University of UOW Human Research 
and Ethics Committee (HREC) as well as the South East Sydney Illawarra Area 
Health Services, South Western Sydney Local Health District Sites 
(Campbelltown/Liverpool hospitals), utilising the National Ethics Application Form 
(NEAF) (National Health and Medical Research Council 2012). The survey was 
designed to be administered online and self-completed and participation was 
anonymous. 
 
5.3.2 Survey administration.  
Pregnant women were invited to participate via: public pregnancy/baby expositions 
(Wollongong); in free sample/information bags distributed to pregnant women at 
New South Wales (NSW) hospitals/pharmacies; at two NSW baby retail stores; and 
in antenatal clinic waiting rooms in five NSW hospitals. Women attending 
expositions and antenatal clinics were provided with verbal information on the 
survey’s purpose and informed that participation was voluntary. If they agreed to 
participate they were provided with an iPad to complete the survey online at the time 
or an information leaflet with a link to complete the survey online at a later time. 
These recruitment methods were implemented between October 2012 and July 2013. 
Additional participants were recruited via a snowball effect whereby survey 
participants promoted the survey to friends verbally and through social media. 
Participants were eligible to enter a draw for three 50-dollar gift vouchers if they 
completed the survey. The study was limited to English-speaking pregnant women. 
 
5.3.3 Statistical analysis.  
Women’s self-reported prepregnancy BMI was calculated and participants were 
classified according to WHO BMI classification (World Health Organization 2006). 
Raw data were downloaded from the SurveyMonkey website and the iPads and 
transferred to the Statistical Package of the Social Sciences software (Version 22.0. 
Armonk, NY: IBM Corp). Chi square and Fisher’s exact tests were used to assess the 
associations between demographic factors and participants’ accuracy to estimate the 
recommended GWG for their pregnancy. A logistic regression was performed to 
ascertain the effects of independent factors on the likelihood that participants 
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5.4.1 Study sample characteristics.  
Responses were received from 472 pregnant women. Analysis included only the 
results from the 326 participants who fully completed all survey sections and 
provided information allowing calculation of their BMI (72 did not complete the 
demographic section and 74 did not provide either prepregnancy self-reported height 
or weight). Only 46.6% of participants were classified as being normal weight (BMI 
18.5–24.99 kg/m2); nearly 49% were either ‘overweight’ (25.2%; BMI 25–29.9 
kg/m2) or ‘obese’ (23.6%; BMI ≥ 30 kg/m2). Of participants classified as obese, 
45.5% (n=35) were classified as obese class 1 (BMI 30.0–34.9 kg/m2), 32.5% (n=25) 
as obese class 2 (BMI 35.0–39.9 kg/m2), and 22% (n=17) as obese class 3 (BMI ≥ 
40.0 kg/m2). Almost two-thirds (66.3%, n=216) of the participants reported that their 
weight had been monitored. Of the 326 participants, 79.8% (n=260) were from 
NSW, with the remainder (20.2%; n=66) from elsewhere in Australia. More than half 
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Table 5-1 Characteristics of the study sample  
 
Characteristics Entire Sample Total n = 326 (%) 
Prior pregnancies  
None 169 (51.8%) 
One 107 (32.8%) 
Two and more 50 (15.3%) 
Stage of pregnancy  
First trimester 35 (10.7%) 
Second trimester 126 (38.7%) 
Third trimester 165 (50.6%) 
Planned pregnancy  
Yes 271(83.1%) 
No 55 (16.9%) 
Age  
Under 20 years 7 (2.1%) 
20–29 years 162 (49.7%) 
30–39 years 146 (44.8%) 
40 years and above 11 (3.4%) 
Marital status  
Single 13 (4%) 
Married/defacto 310 (95.1%) 
Separated/divorced/widowed. 3 (0.9%) 
Education  
Some high school or less 20 (6.1%) 
High school completed 42 (12.9%) 
TAFE 79 (24.2%) 
Tertiary education 185 (56.7%) 
Household income  
<$25,000/yr 33 (10.1%) 
$25,000–$50,000/yr 73 (22.4%) 
>$50,000/yr 220 (67.5%) 
First language  
English 273 (83.7%) 
Other 53 (16.3%) 
Having health and nutrition related qualification  
Yes 61 (18.7%) 
No 265 (81.3%) 
Seen by dietitian and/or nutritionist  
Yes 96 (29.4%) 
No 230 (70.6%) 
Pre pregnancy BMI  
Underweight 15 (4.6%) 
Normal 152 (46.6%) 
Overweight 82 (25.2%) 
Obese 77 (23.6%) 
Are you aware of recommended GWG for your 
pregnancy? 
 
Yes 206 (63.2%) 
No 120 (36.8%) 
Data in n (%)  
~ 148 ~ 
 
5.4.2 Women’s GWG related attitude and confusion. 
 More than half of participants indicated that knowing about recommended GWG 
was ‘very important’ (35.6%; n=116) or ‘essential’ (20.6%; n=67). Less than one-
third (31%; n=101) considered it as ‘important’, 11.3% (n=37) as ‘somewhat 
important’, and only 1.5% (n=5) as ‘not important’. The majority of participants 
indicated that they were ‘not at all confused’ (60.1%; n=196) or ‘somewhat 
confused’ (30.4%; n=99) about GWG recommendations. Very few indicated they 
were “confused’ (6.1%; n=20), ‘very confused’ (1.8%; n=6), or ‘do not understand at 
all’ (1.5%; n=5) about the recommended GWG topic. 
 
5.4.3 Women’s awareness of GWG recommendations.  
Although 63.2% (n=206) indicated that they were aware of the recommended GWG 
for their pregnancy, only 27.6% (n=57) of them correctly indicated the recommended 
GWG. Overweight and obese women were least accurate in estimating the 
appropriate GWG (P<0.001). More than half of overweight women (62.2%) and of 
obese women (55.5%) overestimated the recommended GWG for their own 
pregnancy (Table 5-2).  
 
Table 5-2 Women’s accuracy in estimating their recommended GWG according 
to their pre-pregnancy BMI category 
  Estimated recommended weight gain  





     
Normal 83 47 (56.6%) 31 (37.3%)  5 (6%)  
      
Overweight      45 2 (4.4%) 15 (33.3%) 28 (62.2%) P<0.001 
      
Obese   36 7 (19.4%) 9 (25%) 20 (55.5%)   
Data in n (%) 
a Total number of women who provided an estimation of their recommended gestational 




~ 149 ~ 
 
 
5.4.4 Broad knowledge about energy, dietary, and exercise recommendations.  
A four-item question sought to assess participants’ knowledge of recommended 
dietary approaches and exercise for the prevention of excessive GWG (Table 5-3). 
Most participants were able to recite the correct answers about the broad nutrition 
recommendations that can help them prevent excessive GWG. Most of the correct 
answers pertained to following dietary approach options: eating ‘less dietary fibre 
was not a way to reduce GWG (81.3%, n=265); eating ‘less saturated fat’ (88.7%, 
n=289) and eating ‘more fruit and vegetables’ (89.3% n=291) were ways to reduce 
GWG. The majority of the participants (76.7%, n=250) were also able to recognise 
the plate that represented a healthy dinner plate. Likewise, more than three-quarters 
of the participants chose the correct answers in all 3 questions on energy 
requirements. Inversely, about eight out of ten women (82.8%) inaccurately indicated 
that engaging in at least 30 minutes of vigorous exercise on daily basis could help 
prevent excessive GWG. 
 
5.4.5 Detailed dietary recommendations.  
Nearly two-thirds (63.8%, n=208) of participants stated they were not familiar with 
the AGHE for pregnant women. Although 36.2% (n=118) of participants indicated 
that they were familiar with the AGHE, no difference was found in this group’s 
knowledge of recommended number of daily serves of the five food groups 
compared to those who indicated they were not aware of the AGHE (P<0.63). Less 
than half of participants were aware of the recommended number of serves for fruit 
and vegetables (46.6%, n=152), bread and cereals (34.4%, n=112), and protein food 
groups (28.8%, n=94). Participants’ abilities to identify standard serving sizes of 
food items varied with the type of food, ranging from 11% (yoghurt) to 81% 
(medium potato). 
 
Participants’ awareness of macronutrient composition of common foods and energy 
density of fat was assessed. Lowest scores were evident for dietary fibre content of 
cornflakes with only 56.1% (n=183) identifying it as a low source of fibre, and 
saturated fat content of avocado with only 60.7% (n=198) of participants identifying 
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it as a low source of saturated fat. Around 77.3% of participants (n=252) were unable 
to recognise that fat had more kilojoules (i.e., calories, energy) than sugar and 
alcohol for the same weight of product. 
 
Factors found to have a statistically significant (P<0.05) association with the 
dependent variable using Crosstab Chi square analyses for group variables were 
controlled in the final model (Appendix R). Only participants’ number of children 
(P<0.033) and women’s prepregnancy BMI (P<0.001) were significantly associated 
with the accuracy of estimation of GWG recommendations. A logistic regression was 
performed to ascertain the effects of these former factors on the likelihood of 
pregnant women to overestimate their recommended GWG. The logistic regression 
model was statistically significant χ2 (2, n=108) = 34.041, P<0.0005. The model 
explained 36.1% (Nagelkerke 𝑅𝑅2) of the variance in women’s accuracy of estimation 
of GWG recommendations and correctly classified 73% of cases. About 91% of 
participants who overestimated their GWG were also predicted by the model to 
overestimate the recommended GWG range. While 56% of participants who did 
correctly estimate their GWG were correctly predicted by the model to identify the 
recommended GWG range. Positive predictive value (out of all cases predicted as 
overestimated, the percentage correctly predicted as overestimated) was 67% and 
negative predictive value (out of all the cases of correctly estimating their GWG, the 
percentage correctly predicted as correct) was 86%. Of the two predictor variables 
only women’s prepregnancy BMI was significant. Compared with normal weight 
participants, obese and overweight had 12 and 13 times (95% CI for odds ratios: 4–
38; 95% CI for odds ratios: 4–46) higher odds, respectively, to overestimate the 
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Table 5-3 Women’s awareness of the recommended approaches to achieve 
healthy diet and better GWG management. 
 




 Do you think this behaviour helps in 
preventing too much weight gain during 
pregnancy 
 
Eating less dietary fibre 265 (81.3%) 
Eating less saturated fat 289 (88.7%) 
Eating more fruit and vegetables 291 (89.3%) 
Engaging in at least 30 minutes of vigorous 
exercise every day 
56 (17.2%) 
Energy requirements in pregnancy  
Do you think women’s energy requirements 
(kilojoules/day) change during pregnancy? 
303 (92.9%) 
Do you think pregnant women’s energy 
requirements (kilojoules/day) varies 
according to the different stages (trimesters) 
of pregnancy? 
293 (89.9%) 
Do you think there is a need to increase food 
quantity during pregnancy (“eating for two 










What do you think is the recommended 
number of servings of: 
 
Fruit and vegetables 152 (46.6%) 
Dairy foods 181 (55.5%) 
Protein foods 94 (28.8%) 
Bread and cereals 112 (34.4%) 
Extra foods 288 (88.3%) 
 
How much is 
a serve 
Do the following amounts of foods represent 
one serve, less than one or more than one 
serve: 
 
2 slices of bread 210 (64.4%) 
1.5 cup of breakfast cereal flakes or porridge 177 (54.3%) 
3/4 cup cooked rice, pasta and noodles 61 (18.7) 
1 medium potato 264 (81%) 
5 strawberries 90 (27.6%) 
20 grapes 151 (46.3%) 
150 g yoghurt 36 (11%) 
20 g (1 slice) cheese 124 (38%) 
100 g of meat & chicken 248 (76.1%) 
80–120 g cooked fish fillet 254 (77.9%) 
1 chocolate bar 190 (58.3%) 
1 scoop of ice cream 47 (14.4%) 
1 meat pie 225 (69%) 
A healthy dinner plate should consist of 1/2 
vegetables, 1/4 protein and 1/4 carbohydrates 
250 (76.7%) 






This study assessed Australian pregnant women’s knowledge relating to GWG. The 
results confirm a notable lack of maternal knowledge about guidelines of appropriate 
GWG and the practical details of dietary guidelines (e.g., how many serves are 
recommended a day? How large is each serve?). Of particular note was that 
prepregnancy BMI was found to have a strong association with women’s accuracy to 
estimate the recommended GWG. 
 













Bananas 275 (84.4%) 
Strawberry yoghurt 230 (70.6%) 
Orange 35% juice 295 (90.5%) 
Muesli bar 264 (81%) 
Dietary fibre  
Cornflakes 183 (56.1%) 
Bananas 245 (75.2%) 
Wholegrain bread 307 (94.2%) 
Fish 219 (67.2%) 
Saturated fat  
Lean red meat 266 (81.6%) 
Whole milk 211 (64.7%) 
Avocado 198 (60.7%) 
Vegetarian pastry 210 (64.4%) 
Which of these breads contains the most 
dietary fibre? (a) white bread, (b) wholemeal 
bread, (c) wholegrain bread 
231 (70.9%) 
  
Select the most energy dense macronutrient 74 (22.7%) 
 
Food choices 




The healthier option of spaghetti Bolognese 
(proportion of carbohydrates to fat) 
48 (14.7%) 
  
The healthier option of sweet but low in add 
sugar food 
280 (85.9%) 
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The participants demonstrated misconceptions about their recommended GWG as 
prescribed by the 2009 IOM guidelines, even though 87.2% had indicated that 
knowing about recommended GWG was ‘important’, ‘very important’, or ‘essential’ 
to them. The vast majority reported they were not confused about GWG 
recommendations and more than 63% were aware of the recommended GWG but 
only a few participants (n=57) correctly identified the recommended range. This 
finding of pregnant women’s limited knowledge of appropriate GWG is consistent 
with previous studies (Wilkinson et al. 2010; de Jersey et al. 2012; Downs et al. 
2014). Lack of knowledge about appropriate GWG may arise if pregnant women do 
not have or seek access to accurate information about the GWG recommendations. 
This may particularly be the case as the majority of participants (erroneously) 
believed they were already aware of such information. This may help to explain the 
high rate of noncompliance with the GWG recommendations. 
 
Overweight and obese women were less accurate in identifying the recommended 
GWG than their normal weight peers, with 62.2% of overweight and 55.5% of obese 
pregnant women overestimating their recommended GWG, which is similar to 
studies in Canada (Gaudet et al. 2011) and earlier Australian studies (Thompson et 
al. 2011; de Jersey et al. 2012; Shub et al. 2013). In this study women’s 
prepregnancy BMI was found to be a strong predictor for accuracy in estimating the 
recommended GWG. Women who entered pregnancy as being overweight and obese 
were substantially (12 and 13 times) more likely to report recommended GWG above 
the IOM recommendations than those who were within the healthy weight range. 
This level of misreporting is in line with previous research (Stotland et al. 2005). 
Such findings are unsurprising, as previous studies have found that inadequate or 
inappropriate advice is given to pregnant women, with the majority of 
overweight/obese women either being advised to gain too much weight or not 
receiving any advice for weight gain during pregnancy from their caregivers 
(Stotland et al. 2005; McDonald et al. 2011; Thompson et al. 2011; de Jersey et al. 
2012). Maternal reported target weight gain is one of the factors that is potentially 
modifiable and has been shown to be strongly associated with actual gestational 
weight gain (Cogswell et al. 1999; Mcphie et al. 2015). In light of our findings, 
women entering pregnancy at risk due to heavier weight are additionally at high risk 
of exceeding their recommended GWG. 
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In our study, although the majority of women showed a high level of knowledge of 
the broad dietary recommendations, their awareness of the detailed messages was 
poor. For example, women were aware of the general key dietary approaches to 
manage excessive gestational weight gain by reducing the intake of added sugar and 
fat and increasing the intake of dietary fibre. However, lack of knowledge was 
evident for the more detailed questions about how many serves there are a day, how 
much a serve is, and the presence, type, and energy density of fat. These results are 
in line with earlier studies (Hendrie et al. 2008; de Jersey et al. 2013; Downs et al. 
2014). This suggests nutrition promotion campaigns about broadly based dietary 
approaches have effectively reached the public including pregnant women and have 
been successful in increasing their awareness. However detailed information 
essential in making mindful food choices is still limited. This situation has the 
potential to make the management of excessive GWG even more challenging. 
 
Despite the importance of adhering to the dietary and GWG guidelines, women’s 
knowledge about these topics remains poor. This may reflect the lack of 
communication about these topics between women and their health care providers. It 
has been reported that more attention is paid to informing women about foods to 
avoid (e.g., those potentially containing Listeria monocytogenes) whilst topics like 
GWG and adequate fruit and vegetables remain a low priority for health care 
providers (Willcox et al. 2012; MacLeod et al. 2013). Healthcare providers have 
been reported to focus more on topics that they think have obvious, immediate, and 
severe impacts on pregnancy and are less likely to consider long-term public health 
initiatives. Although Listeria has obvious, immediate, and severe impacts on 
pregnancy (e.g., miscarriages and stillbirth), the accumulated risks inherent in poor 
nutrition practices and excessive GWG would be far greater, as it is increasingly 
common and causes a range of poor obstetric and neonatal outcomes. A narrow view 
of risk limits the provision of accurate and succinct information about dietary 
guidelines from trusted sources of information for pregnant women. These results 
indicate that a change of focus is warranted. 
 
Exercise and being active are considered key factors for healthy pregnancy in women 
of all weight ranges. The current guidelines recommend pregnant women engage in 
~ 155 ~ 
 
moderate intensity exercise for 30 minutes a day on most, if not all, days of the week 
(Australian Health Ministers’ Advisory Council 2014). Our results revealed that most 
pregnant women (82.8%) incorrectly associated engaging in vigorous exercise as one 
of the ways that could help in managing weight gain in pregnancy. This 
misconception may reflect the fact that exercise is not generally included when 
health professionals discuss GWG with pregnant women (McDonald et al. 2011). 
Pregnant women have been reported to be less active than nonpregnant women, with 
activity decreasing over pregnancy (Gaston et al. 2011). Thus encouraging pregnant 
women to undertake moderate rather than vigorous activity might be the first step to 
attain recommended GWG, as it is more based on women’s normal activity levels 
(Cohen et al. 2013b). 
 
Previous studies have generated contradictory results regarding the value of frequent 
weighing in reducing excess GWG (Farrar et al. 2007; Hector et al. 2013). About 
66.3% of the pregnant women in our study reported that their weight had been 
monitored but they did not indicate by whom. Routine measurement of maternal 
weight according to recommended guidelines may be important in the context of 
enabling caregivers to better track women’s GWG, to schedule regular opportunities 
to communicate the dietary and physical activity advice that pregnant women are 
currently lacking, and to provide support for women who are at risk of losing weight 
or of excessive GWG (Willcox et al. 2012). 
 
5.5.1 Limitations and strength of the study.  
Due to the non-representative nature of the convenience sampling, the results of this 
study cannot be generalised. Cultural differences in women’s knowledge about the 
nutrition and GWG recommendations were not measured and commented on as 
maternal ethnicity was not included in this study and it was administered in English, 
thus excluding women for whom English was not their main language. Self-reported 
weight and height were used to calculate the BMI which may be inaccurate; 
however, it has been reported that self-reported weight and height are positively 
correlated with the measured anthropometrics (Pursey et al. 2014). 
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The strength of this study is that the results provide additional valuable insights into 
the gap in GWG and nutrition knowledge in a large sample of English-speaking 
Australian pregnant women. This information can be used to inform interventions 
with this group. Deepening the knowledge of factors that can assist in promoting 
favourable dietary behaviours may support targeted interventions to prevent excess 
GWG and future weight gain in women and their offspring. 
 
The present study reveals that pregnant women were aware of the general dietary 
guidelines but did not know the detailed and practical side of them. Questions 
outside the scope of current study that need to be addressed in future studies include 
the following: ‘To what extent can women apply their current knowledge about the 
general dietary guidance in practice?’; ‘Do dietary practices pose any harm (in terms 
of insufficient intake or overconsumption) to their babies and their own health?’; and 
‘What time, type, level, and format of information are needed to initiate healthy 
eating behaviours and better assist women in preventing excessive GWG?’ 
 
5.6 Conclusion 
The findings of this study shed light on pregnant women’s level of knowledge about 
GWG, and physical and dietary recommendations. These findings reinforce the 
importance for health care providers who see pregnant women on regular basis to 
give targeted, accurate, and practical advice to all pregnant women. Further it 
highlights the particular needs of overweight and obese pregnant women for targeted 
attention to the recommended guidelines for healthy weight gain during pregnancy. 
As women’s behaviours have been found to be influenced by their caregivers’ 
guidance about GWG (Cohen et al. 2013a; May et al. 2014), all health professionals 
who provide care for pregnant women should be prepared to counsel women on the 
benefits of gaining weight within the appropriate range during their pregnancy and to 
inform them about IOM’s guidelines. 
 
5.7 Abbreviations 
AGHE: Australian Guide for Healthy Eating  
BMI: Body Mass Index 
GWG: Gestational weight gain  
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IOM: Institute of Medicine  
NSW:  New South Wales 
SPSS: Statistical Package of the Social Software  
SD: Standard deviation 
UOW:  University of Wollongong. 
 
5.8 Conflict of interests 
There is no conflict of interest. 
 
5.9 Author contributions 
Khlood Bookari is the main author and is responsible for designing study survey, 
collecting and analysing data, and writing the initial paper and revisions. Heather 
Yeatman supervised, provided critical input, and reviewed the paper. Moira 
Williamson supervised, provided critical input, and reviewed the paper. 
5.10 Acknowledgment 
The authors wish to acknowledge the Saudi Arabian Higher Education Ministry for 
Ph.D. scholarship funding; the Area Health Services and midwives who assisted with 
the recruitment of the participants; all pregnant women who participated in this 
study; Associate Professor Marijka Batterham for statistical advice; Ms. Helani 
Kottage for her comments on the data analysis stage; Dr. Shelley Wilkinson for her 
cooperation and great readiness to help; and Ms. Elaine Newby who assisted in the 











~ 158 ~ 
 
6 ‘FALLING SHORT OF DIETARY GUIDELINES – WHAT DO 




This chapter is the third of three chapters that present and discuss the quantitative 
survey results of the research. Following the previous two chapters that 
comprehensively assessed women’s knowledge of dietary guidelines and gestational 
weight gain, the results relating to how modifiable factors, such as nutrition 
knowledge and motivation, to maintain healthy diet influence women’s self-reported 
gestational weight gain. These results and discussion in part address the research 
specific objectives (as outlined in 1.3): 
Objective 6: To determine the consistency of pregnant women’s dietary 
intake with the Australian Dietary Guidelines for Healthy Eating (AGHE) 
with respect to the five food groups recommendations.  
Objective 7: To examine the influence of women’s nutrition knowledge and 
motivations for healthy eating on their self-reported adherence to dietary 
recommendations. 
Objective 8: To explore pregnant women’s attitudes towards selected 
pregnancy-specific, nutrition information. 
 
To assist women to enhance their nutrition knowledge which eventually would help 
them to attain safe, healthy and balanced diets during pregnancy, it is important to 
gain insights into how nutrition knowledge and their motivation to maintain healthy 
diet would influence women’s dietary behaviours. However, there are limited reports 
in the literature regarding the association between women’s knowledge about the 
dietary recommendation of major food groups, their attitudes and motivations for 
healthy eating and adherence with dietary guidelines. Such information might play a 
key role in providing information about how these modifiable factors (knowledge 
and motivation) influence dietary behaviours; this information can be used to support 
and improve strategies of educational communication and nutrition care that aim to 
improve women dietary behaviours. 
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6.1 Abstract 
Background: Maternal diets are not consistent with dietary guidance and this may 
affect the health of mothers and their infants. Nutrition knowledge and motivation 
may be important factors. 
 
Aims: To assess pregnant women’s diets in relation to consistency with the 
Australian Guidelines for Healthy Eating (AGHE); factors influencing women’s 
adherence to the recommendations; and women’s attitudes towards pregnancy-
specific nutrition information. 
 
Methods: A cross-sectional study using convenience sampling was undertaken at five 
hospitals in New South Wales (Australia) and through an online link (October 2012 
to July 2013). N=388 pregnant women completed the survey. Categorical data were 
analysed using Chi square and logistic regression with significance set at P<0.05. 
 
Findings: Most participants were highly motivated to adopt a healthy diet, believed 
they were trying to do so and that knowing about nutrition in pregnancy was highly 
important. Reported dietary intakes were poor. No pregnant women met the 
recommended intakes for all five food groups. Poor knowledge of these 
recommendations was evident. Knowledge of selected recommendations (for fruit, 
vegetables, and breads and cereals) increased the likelihood of those foods’ 
consumption by 8 (95% confidence interval [CI], 2.3–27.7), 9.1 (95% CI, 2.6–31.3) 
and 6.8 (95% CI, 3.4–13.7) times respectively. 
 
Conclusion: Pregnant women had high levels of motivation and confidence in their 
ability to achieve a healthy diet and understand dietary recommendations, but 
actually demonstrated poor knowledge and poor adherence to guidelines. Mistaken 
or false beliefs may be a barrier to effective nutrition education strategies. 
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6.2 Summary of Relevance 
6.2.1 Problem or issues 
Women’s knowledge of nutrition and dietary practices during pregnancy. 
6.2.2 What is already known 
Pregnant women do not sustain optimal diets. 
Influences on women’s nutrition knowledge and their motivations to maintain a 
healthy diet are not well understood. 
6.2.3 What this paper adds 
Although pregnant women are highly motivated and confident of their ability to 
sustain a healthy diet, they do not adhere to recommended dietary intakes. Many 
women misjudge their understanding of nutrition information, and may not seek 
access to accurate information. 
 




Poor nutrition has the potential to negatively impact on mothers’ and babies’ health, 
contributing to poor maternal and infant outcomes. Adverse maternal outcomes 
include increased risk of inappropriate gestational weight gain (Renault et al. 2015), 
which has been associated with higher risks of pre-eclampsia, macrosomia and 
caesarean section (Langford et al. 2011). Exposure of the foetus to maternal obesity, 
diabetes and unhealthy gestational weight gain can increase their risk of developing 
childhood obesity and chronic diseases later in life (Institute of Medicine 2009; 
Langley-Evans 2015). 
 
Healthy eating during pregnancy can be defined as women’s ability to observe 
healthful eating practices, and to adhere to dietary recommendations that ensure 
nutritional requirements of pregnancy are met (Fowles et al. 2008). While healthy 
eating becomes critical for the health of the mothers and their infants, many women 
do not sustain an optimal diet during pregnancy (Malek et al. 2016a). Some pregnant 
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women’s diets are lacking in key nutrients including folate, iron and fibre (Hure et al. 
2009), or are not meeting the Australian Guide for Healthy Eating (AGHE) for some 
of major food groups (fruit, vegetables, breads and cereals (now grains) and meat and 
its alternatives) (Blumfield et al. 2011; McLeod et al. 2011; Malek et al. 2016a). 
Reasons for this non-adherence with dietary guidelines remain unclear. 
 
To support women to achieve safe, healthy and balanced diets during pregnancy, it is 
important to gain insights into the factors influencing pregnant women’s dietary 
behaviours. Dietary behaviours during pregnancy are influenced by a complex set of 
factors related to the individual and her environment, including physiological: pre-
pregnancy BMI, nausea and vomiting; cognitive/perceptual: knowledge and 
attitudes; socio-economic: income, marital status; and institutional and community 
factors (Fowles et al. 2008).  
 
Nutrition knowledge is one of many factors influencing pregnant women’s dietary 
behaviour (Dundas et al. 2002; Jones et al. 2010). Nutrition education for pregnant 
women has been shown to have positive impacts on their nutritional status and 
reduce excessive gestational weight gain (Hui et al. 2012), reduce the number of 
infants born weighing over 4 kg, lessen the incidence of respiratory distress 
syndrome, and reduce length of hospital stay (Dodd et al. 2014). Furthermore, 
pregnant women have been found to be motivated to adopt a healthy diet (Skouteris 
et al. 2010) and their attitudes have been reported to influence their dietary 
behaviours (Dundas et al. 2002). However, variation in women’s motivations and 
attitudes towards healthy eating have been reported: some women consider 
pregnancy a ‘turning point’ towards healthier eating while others consider it as ‘time-
off’’ from healthy eating (Holme et al. 2014).  
 
A lack of knowledge relating to the benefits and food sources of some key nutrients 
(such as omega-3 fatty acids) as well as the health impact of deficiencies in nutrients 
(such as iodine) has been reported among pregnant women (Sinikovic et al. 2009; 
Martin et al. 2014). A lack of knowledge regarding recommended weight gain during 
pregnancy has also been reported (Mcphie et al. 2015; Bookari et al. 2016b). This 
knowledge gap may have contributed to low intakes of key nutrients, such as iodine 
(Martin et al. 2014) and omega-3 fatty acids (Sinikovic et al. 2009), and has also 
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been reported to impact on achievement of gestational weight gain recommendations 
(Mcphie et al. 2015).  
 
To date, limited studies have reported on the association between women’s 
knowledge about the dietary recommendation of major food groups, their attitudes 
and motivations for healthy eating and adherence with dietary guidelines. The aims 
of this study were: 
 
1- To determine the consistency of pregnant women’s dietary intake with the 
Australian Dietary Guidelines for Healthy Eating (AGHE) with respect to the 
five food groups recommendations. 
 
2- To examine the influence of women’s nutrition knowledge and motivations 
for healthy eating on their self-reported adherence to dietary 
recommendations. 
 
3- To explore pregnant women’s attitudes towards selected pregnancy-specific, 
nutrition information. 
6.4 Methods 
6.4.1 Study design 
This cross-sectional study used convenience sampling to recruit pregnant women to 
complete an online survey. The survey was designed to be self-completed and 
participation was anonymous. The survey was available only in English.  
 
6.4.2 Survey administration and data collection 
Between October 2012 and July 2013, pregnant women were invited to participate in 
a survey via: verbal invitations at public pregnancy/baby expositions (Wollongong) 
and in antenatal clinic waiting rooms in five New South Wales (NSW) hospitals; and 
invitation/information leaflets inserted in sample/information bags distributed at 
pharmacies and some NSW hospitals and via two NSW baby retail stores. Women 
attending expositions and antenatal clinics were given a choice to complete the 
survey on site (iPads were offered) or in their own time (an information leaflet was 
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provided which included a link to complete the survey online). Prospective 
participants were informed that participation was voluntary. Survey participants also 
promoted the survey to friends verbally and through social media, increasing the 
number of participants. Participants were eligible to enter a draw for one of three, 
AU$50 gift vouchers if they completed the survey.  
 
6.4.3 Survey development 
The questions of this study were derived from a multidimensional, 109 items survey 
that was developed using an existing survey (Skouteris et al. 2015) and components 
from four validated surveys (Hoerr et al. 2006; Bondarianzadeh et al. 2007; Hendrie 
et al. 2008; Worsley et al. 2014). New pregnancy-specific questions were 
incorporated. The survey was pilot tested by four dietitians, five university 
researchers, a statistician and ten pregnant women, and amended based on comments 
received. More details about the survey are described elsewhere (Bookari et 
al.2016a). 
6.4.4 Measures and outcomes 
The outcomes of interest in this study were: pregnant women’s adherence to the 
recommended intakes of five food groups; knowledge about the recommended 
intakes of five food groups; level of motivation for maintaining a healthy diet; and 
attitudes towards pregnancy-specific, selected nutrition information. 
 
6.4.4.1 Adherence to recommended intakes of five food groups 
Dietary adherence was assessed with a validated open-ended, three-question tool 
(Food Frequency Questionnaire, FFQ) that asked about number of serves of fruit, 
vegetables, and Dairy foods consumed per day, which has been shown previously to 
reflect 75% of the variance in a woman’s diet (Hoerr et al. 2006). A further three 
items were added to assess women’s dietary adherence to recommendations for all 
five food groups and ‘extras’ (discretionary choices or ‘extras’, including energy 
dense but nutrient low foods such as confectionery, honey, jam, cakes, meat pies, 
pastries). For each food group some illustrative examples of the quantities and kinds 
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of foods equal to one serving were provided (National Health and Medical Research 
Council 2003).  
 
The design of this section was based on the AGHE 2003 recommendations regarding 
food intake for pregnant women: fruit/vegetables (4/5–6 serves/day), meat and its 
alternatives (1.5 serves/day), dairy (2 serves/day), and breads and cereals (4–6 
serves/day). The AGHE was updated after the survey was completed (National 
Health and Medical Research Council 2003). The AGHE 2013 recommendations for 
food intake for pregnant women now are: 2/5 serves/day for fruit/vegetables, 3.5 
serves/day for meat and its alternatives, 2.5 serves/day for the dairy food group, and 
8.5 serves/day for breads/cereals (grains) (note: the standard serving size for 
breads/cereals was approximately halved, for example, from two pieces of toast to 
one) (National Health and Medical Research Council 2013d).  
 
To answer the questions, participants reported the number of serves of each of the 
five food groups they consumed on a daily basis. A number of participants elected to 
describe their food intake more generally. In such instances, the researcher converted 
this information to number of serves for the sake of comparison (compared 
participants’ reported actual intake with the recommended intakes of each food group 
according to AGHE for pregnancy). The answers were categorised into one of two 
ways: ‘met recommendations’ and ‘not met the recommendations’. For the purpose 
of determining the pattern of ‘not met the recommendations’; the researcher 
subsequently categorised the answers into three categories: ‘under consumption’, 
‘met recommendation’, or ‘overconsumption’ (respectively less than, within, or a 
figure greater than the recommended intakes). 
 
Reported dietary adherence was then analysed against the woman’s level of 
knowledge about the recommendations, and her level of motivation for maintaining a 
healthy diet. Demographic variations in women’s adherence to dietary 
recommendations also were determined. 
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6.4.4.2 Knowledge about the recommended intakes of five food groups  
Participants were asked to indicate whether they were familiar with the AGHE for 
pregnancy. Knowledge about the recommended intakes of the five food groups was 
assessed with five multiple-choice questions, each with one correct answer within a 
choice of three options and ‘not sure’. Answers were recorded as correct or incorrect. 
 
6.4.4.3 Motivation for maintaining a healthy diet 
To assess participants’ level of motivation to maintain a healthy diet, participants 
rated their motivations on three dimensions: their readiness to manage their diet to be 
healthy during pregnancy; the importance of such a change; and their confidence in 
their ability to make such a change (self-efficacy). Ratings were on scale of 0–10, 
where 0 was ‘not ready/important/confident at all’, and 10 was ‘extremely 
ready/important/confident’. Answers to each of the two scales (‘importance’, 
‘confidence’) were grouped into a three point scale: ‘low’, ‘important/confident’ and 
‘high’. Answers to ‘scale of readiness to maintain a healthy diet’ were grouped as 
‘not quite ready’/‘ready’/‘extremely ready’. A further one item was used to assess 
participants’ perceptions of their current attempts in adopting and/or maintaining 
healthy eating behaviour during pregnancy, using a five point Likert scale: ‘definitely 
not’, ‘probably not’, ‘maybe’, ‘probably’, and ‘definitely’. The additional item of 
‘not applicable’ was added on top of this five point Likert scale to give the 
participants the option to not rate on an item when it does not apply to them. In the 
cases where this option was chosen, participants were excluded from the analysis. 
 
6.4.4.4 Attitudes towards pregnancy-specific selected nutrition information 
Women’s attitudes towards the importance of knowing pregnancy-specific and 
general nutrition information were explored using a five point Likert scale: ‘not 
important’, ‘somewhat important’, ‘important’, ‘very important’, and ‘essential’. To 
assess women’s degree of confusion about the nutrition topics, participants were 
asked to select from a five point Likert scale: ‘not at all confused’, ‘somewhat 
confused’, ‘confused’, ‘very confused’, and ‘do not understand at all’. Answers to 
each of the two scales (‘importance’ and ‘confusion’) were grouped into a three point 
scale: ‘low’, ‘important/confused’ and ‘high’. 
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6.4.5 Ethics approval 
The study was approved by the University of UOW Human Research and Ethics 
Committee (HREC) (ethics approval number: HE12/296; approval date: 28-
September-2012). The South Eastern Sydney Illawarra Area Health Services, South 
Western Sydney Local Health District Sites (Campbelltown/Liverpool hospitals) also 
approved the study utilising the National Ethics Application Form (NEAF). 
 
6.4.6 Statistical analysis 
Raw data were downloaded from the SurveyMonkey website and the iPads and 
transferred to the Statistical Package of the Social Sciences software (Version 22.0. 
Armonk, NY: IBM Corp). Body mass index (BMI) was calculated based on 
women’s self-reported heights and weights, and classified according to World Health 
Organization (WHO) BMI Classification (World Health Organization 2006). As 
assessing the adherence of pregnant adolescents who have some special nutritional 
needs is beyond the study scope, participants who were in the ‘under the age of 20 
group were excluded from the analysis in this paper. For the purpose of analysis (e.g. 
using Chi-square tests) and due to small number of participants in some cells, the 5 
and 10-point type scales were combined into 3 point scales as described earlier. Chi-
square and Fisher’s Exact tests were used to assess the associations between 
participants’ adherence to the recommended intakes of the five food groups, their 
knowledge about these recommendations, their level of motivation to maintain a 
healthy diet during pregnancy, and their demographic characteristics. Significant 
differences were identified at P<0.05. 
 
Independent predictors of women’s adherence to the recommended intakes of the 
five food groups were confirmed via logistic regression analyses. Only the factors 
found to significantly influence women’s adherence to the recommendations (in Chi- 
square and Fisher’s Exact tests, P<0.05) were included in the regression analysis, to 
prevent over complicated presentation of the results (Tabachnick et al. 2013). These 
factors were: stage of pregnancy (three categories); education level (four categories); 
English as maternal first language (yes, no); maternal knowledge about the 
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recommended daily intake of each five food groups (correct, incorrect); importance 
of adopting healthy eating (three categories); maternal confidence in their ability to 
adopt and/or maintain a healthy diet (three categories); and maternal readiness to 
dietary change to adopt a healthy diet (three categories). Earlier studies (Wilkinson et 
al. 2009; Blumfield et al. 2011; McLeod et al. 2011; Malek et al. 2016a) reported 
prevalence rates ranging between 3% and 85% adherence to recommended daily 
intakes of five food groups among pregnant women. To assess an average rate of this 
range (44% prevalence), a minimum sample size of 378 pregnant women was 
required. This estimation was based on the number of births: 96,434 that occurred in 
New South Wales (NSW) in 2009 (Li et al. 2011) and with accuracy of 5% and 95% 




In total, 472 participants responded to the survey and 400 participants fully 
completed it. Of these, 12 were under the age of 20 and were excluded from the 
analysis based on the different nutritional requirements of that age group. 
Demographic characteristics of 388 participants are presented in Table 6-1. The 
majority spoke English as their first language (82.5%) and more than half (54.4%) 
held a university degree. Just over half (52.1%) were in their third trimester, 37.6% 
were in their second trimester and the remainder (10.3%) in the first trimester. This 
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Table 6-1 Participants’ characteristics 
Characteristics Entire sample Total 𝑛𝑛 = 388 % 
Prior pregnancies   
None 186 47.9 
One 127 32.7 
Two and more 75 19.3 
Stage of pregnancy   
First trimester 40 10.3 
Second trimester 146 37.6 
Third trimester 202 52.1 
Planned pregnancy   
Yes 320 83.5 
Age   
20–29 years 195 50.3 
30–39 years 178 45.9 
40 years and above 15 3.9 
Marital status   
Single 19 4.9 
Married/defacto. 364 93.8 
Separated/divorced/widowed. 5 1.3 
Education   
Some high school or less 20 5.2 
High school completed 54 13.9 
TAFEa 103 26.5 
Tertiary education 211 54.4 
Household income   
<AU$25,000/yr 41 10.6 
AU$25,000–50,000/yr 97 25 
>AU$50,000/yr 250 64.4 
First language   
English 320 82.5 
Other 68 17.5 
Having health and nutrition related 
qualification 
  
Yes 66 17 b 
Seen by dietitian and/or nutritionist   
Yes 119 30.7 
Pre pregnancy BMI n (Total n= 319)c % 
Underweight 14 3.6 
Normal 148 38.1 
Overweight 81 20.9 
Obese 76 19.6 
a TAFE: Technical and Further Education.   
b Only 58 participants provided their qualification details. These included 22 with allied 
health qualifications, including 1 with a master degree in exercise rehabilitation and 
nutrition and dietetics; and 17 nurses and 1 midwife; 2 participants with medical degrees; 2 
dentists; 2 with a health degree / Bachelor of Arts; 2 with a public health degree; 1 
immunologist; and 1 veterinarian. Of the remaining 8 participants, 1 had a certificate in 
children’s services, 1 a first aid certificate, 1 a food safety certificate, 1 had certificates III 
& IV in fitness, 1 had studied a subject on ecotrophology; 1 was a food technology teacher, 
1 a pastry chef, and 1 a chef by trade.   
c Pre-pregnancy BMI was calculated for only 319 participants as 69/388 participants did not 
provide either pre-pregnancy self-reported height or weight. 
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6.5.2 Adherence to the recommended intakes of five food groups 
None of the participants reported diets that met all AGHE recommendations for 
intake of the five food groups during pregnancy. Only 36% (n=138) met one, 13% 
(n=49) met two and 1% (n=4) met the guidelines for three food groups. Less than 
10% of participants reached the recommended intake for fruit (5.4%, n=21), 
vegetables (6.2%, n=24), and meat and its alternatives (7.5%, n=29). Only one in ten 
(13.4%, n=52) had the recommended intake for breads and cereals. Nearly one-third 
of participants followed the guidelines for the intake of Dairy foods (32%, n=124). 
On average, participants consumed two serves of each food group on a daily basis. 
For the extras, 76% (n=296) of participants indicated that they did not exceed the 
guidelines. 
 
The majority of women reported intakes below the recommended guidelines for the 
following food groups: vegetables (93%, n=360), fruit (90%, n=349) and breads and 
cereals (86%, n=334) (see Figure 6-). In contrast, considerable proportions of 
participants exceeded the guidelines for meat and its alternatives (52%, n=202), dairy 
foods (30%, n=117) and extras (24%, n=92). Participants who reported 
overconsumption of the meat and its alternatives food group (n=202) also reported 
intakes well below the guidelines for the breads and cereals (81%, n=164), 
vegetables (89%, n=180) and fruit (91%, n=183) food groups. Similar patterns were 
found in participants who reported an overconsumption of dairy foods (n=117), as 
their reported intakes were below the recommended intakes for the breads and 
cereals (83%, n=97), vegetables (92%, n=108) and fruit (94%, n=110) food groups. 
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Just over one-third of participants (34.3%, n=133) reported they were familiar with 
the AGHE. However, analysis showed that there was no difference in their level of 
knowledge about the recommended intakes of the five food groups compared to 
those who indicated they were not familiar with the AGHE (P=0.63). Over half of 
the participants (57%, n=221) were aware of the recommended daily intake for dairy 
foods; less than half were aware of the recommended intake for fruit and vegetables 
(45.1%, n=175), breads and cereals (35%, n=136) and meat and its alternatives 
(29%, n=112); but 86% (n=334) demonstrated a high level of awareness of the 
recommended intake for ‘extras’. 
 
6.5.3 Knowledge about the recommended intakes of five food groups  
Just over one third of participants (34.3%, n = 133) reported they were familiar with 
the AGHE. However, analysis showed that there was no difference in their level of 
knowledge about the recommended intakes of the five food groups compared to 
those who indicated they were not familiar with the AGHE (P=0.63). Over half of 
the participants (57%, n= 221) were aware of the recommended daily intake for dairy 
foods; less than half were aware of the recommended intake for fruit and vegetables 
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(29%, n=112); but 86% (n=334) demonstrated a high level of awareness of the 
recommended intake for ‘extras’. 
 
6.5.4 Motivation to maintain a healthy diet 
Participants reported they were highly motivated to maintain a healthy diet during 
pregnancy (Table 6-2) and the majority of participants perceived the management of 
their diet to be healthy during pregnancy as highly important (80%, n=310). 
Participants were extremely ready (72%, n=281) to take some action to manage their 
diet to be healthy during pregnancy, and highly confident (65%, n=252) in their 
ability to take some action to achieve this. Figure 6-2 illustrates women’s reported 
attempts to adopt and/or maintain healthy eating behaviours during pregnancy. 
Three-quarters of participants (75%, n=292) were trying to adopt and/or maintain 
healthy eating behaviours during pregnancy; ‘not applicable’ option was chosen by 
only 2% (n=9) participants who were excluded from the analysis. 
 
Table 6-2 Women’s motivation to maintain a healthy diet during pregnancy 
 Importance 
 Low  Important  High 
 n %  N %  n % 
How important is it for you to manage 
your diet to be healthy given everything 
else going on in your life right now? 
11 3  67 17  310 80 
         
 Confidence 
 Low  Confident  High 
How confident are you that you can make 
some lasting changes to manage your diet 
to be healthy given everything else going 
on in your life right now? 
24 6  112 29  252 65 
         
 Readiness 
 Not quite 
ready 
 Ready  Extremely 
ready 
How ready are you right now to take some 
action to manage your diet to be healthy 
given everything else going on in your life 
right now? 
21 5  86 22  281 72 
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Figure 6-1 Pregnant women’s reported attempts to adopt a healthy diet 
 
 
6.5.5 Attitudes towards pregnancy-specific selected nutrition information 
Participants’ attitudes towards nutrition information are presented in Table 6-3. Most 
participants believed that it was highly important for pregnant women to be 
knowledgeable about most of the presented nutrition topics, and believed that they 
were less confused about the same nutrition topics. The two topics that participants 
thought were of ‘high importance’ for pregnant women to know about were ‘food 
safety issues’ (89%) and ‘nutritional requirements’ in pregnancy (86%), followed by 
‘cooking and food preparation skills’ (70%), ‘nutritional properties of food’ (69%) 
and ‘how to apply nutrition knowledge and skills to their daily lives’ (67%). More 
than 50% of participants also rated the following topics as of ‘high importance’: 
knowledge of ‘the Australian Guide to Healthy Eating for pregnant women’ (62%), 
‘reading food labels’ (58%) and ‘appropriate serve sizes for meals and snacks’ 
(57%). 
 
In terms of the clarity of their own knowledge about these topics, more than three-
quarters of participants believed they had low confusion about all topics presented. 
Participants reported being least confused about ‘nutritional requirements in 
pregnancy’ (95%), ‘food safety issues during pregnancy’ (93%) and ‘how to apply 
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properties of food’ (89%), ‘appropriate serve sizes for meals and snacks’ (86%), 
‘The Australian Guide to Healthy Eating for pregnant women’ (84%), and ‘reading 
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Table 6-3 Pregnant women’s attitude towards selected nutrition information 
Topic 
Importancea  Confusionb 
Low  Important  High  Low  Confused  High 
n %  n %  n %  n %  n %  n % 
Nutritional requirements in pregnancy 5 1  50 13  333 86  370 95  15 4  3 1 
                  
The Australian Guide to Healthy Eating for 
pregnant women 
44 11  103 27  241 62  325 84  40 10  23 6 
                  
Nutritional properties of food 15 4  106 27  267 69  344 89  33 9  11 3 
                  
Cooking and food preparation skills c  17 4  101 26  270 70  – –  – –  – – 
                  
Food safety issues during pregnancy 4 1  38 10  346 89  361 93  19 5  8 2 
                  
Reading food labels 44 11  119 31  225 58  325 84  42 11  21 4 
                  
Appropriate serve sizes for meals and 
snacks 
50 13  118 30  220 57  332 86  44 11  12 3 
                  
How to apply nutrition knowledge and 
skills to their daily lives 
14 4  115 30  259 67  355 92  24 6  9 2.3 
a A five point Likert scale: ‘not important’, ‘somewhat important’, ‘important’, ‘very important’, and ‘essential’ were grouped into three: ‘low’, 
‘important’ and ‘high’. 
b A five point Likert scale: ‘not at all confused’, ‘somewhat confused’, ‘confused’, ‘very confused’, and ‘do not understand at all’ were grouped 
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6.5.6 Predictors of adherence to recommended intakes of five food groups 
Factors found to have a statistically significant (P<0.05) association with the 
participants’ reported adherence to recommended intakes of the five food groups, 
using Crosstab Chi Square analyses for group variables, were controlled in the final 
model (Appendix S). For the fruit food group, only ‘knowledge about the 
recommendation’ was statistically associated with reported adherence to the 
recommended intake of fruit. For the vegetables food group, ‘knowledge about the 
recommendation’, ‘English as a first language’, ‘stage of pregnancy’ and ‘education 
level’ were statistically associated with reported adherence to the recommended 
intake of vegetables. 
 
Participants’ knowledge about the recommended intakes and their belief about the 
importance of managing a healthy diet during pregnancy and their readiness to do so 
were statistically associated with their adherence to the recommended intake of 
breads and cereals food group. For the dairy food group, only ‘stage of pregnancy’ 
was statistically associated with reported adherence to the recommended intake of 
dairy. For the meat food group, the participants’ belief about the importance of 
managing a healthy diet during pregnancy was statistically associated with adherence 
to the recommended intake of this food group. 
 
The effects of the significant factors observed in the bivariate analysis on the 
likelihood of pregnant women to report adhering to the recommended intakes of the 
five food groups were investigated using logistic regression (Table 6-4). Women who 
were knowledgeable about the recommended intakes of bread and cereals, 
vegetables, and fruit were more likely to meet the recommendations for these groups 
than women who were not knowledgeable. Women who were in their first trimester 
were more likely to meet the recommendations for vegetables and dairy food groups. 
Women who believed that managing their diet to be healthy during pregnancy is 
‘important’ and ‘extremely important’ were less likely to meet the recommendations 
for meat group than those who held the contrary belief. 
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Table 6-4 Predictors of adherence to five-food groups recommended daily intakes a 
 Breads and cereals  Vegetables  Fruits  Dairy foods  Meat and its alternatives 
Independen
t variable OR 95% CI 
P 
value  OR 95% CI 
P 
value  OR 95% CI 
P 
value  OR 95% CI 
P 
value  OR 95% CI 
P 
value 
Knowledgeb 6.8 3.4–13.7 0.001  9.1 2.6–31.3 0.001  8.0 2.3–27.7 0.001  – – –  – – – 
                    
Stage of 
pregnancy 
                   
First 
trimester  
– – –  1.0 Ref.c –  – – –  1.0 Ref.d –  – – – 
Second 
trimester 
– – –  0.2 0.09–0.8 0.021  – – –  0.4 0.2–0.9 0.049  – – – 
Third 
trimester 
– – –  0.1 0.05–0.4 0.001  – – –  0.5 0.3–1.6 0.538  – – – 
                    
Important 
to manage a 
healthy diet 
                   
Low  – – –  – – –  – – –  – – –  1.0 Ref.e – 
Important – – –  – – –  – – –  – – –  0.08 0.01–0.5 0.012 
High  – – –  – – –  – – –  – – –  0.22 0.05–0.8 0.035 
a Regression was adjusted for only factors found to significantly influence women’s reported adherence to the recommendations (in Chi-square and Fisher’s Exact tests, P<0.05). 
These factors were: stage of pregnancy; education level; English as maternal first language; maternal knowledge about the recommended daily intake of each five food groups; 
importance of adopting healthy eating; maternal confidence in their ability to adopt and/or maintain a healthy diet; and maternal readiness for managing a healthy diet during 
pregnancy. 
b Participants’ knowledge about the recommended daily intakes of each food group.  
c, d, e Ref., reference category. 
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6.6 Discussion 
This study provides data on pregnant women’s reported adherence to the 
recommended intakes of five food groups based on the Australian Dietary Guidelines 
for Healthy Eating (AGHE) in pregnancy, and the factors influencing women’s 
adherence. Although the majority of pregnant women were highly motivated to 
maintain a healthy diet and reported trying to do so, the dietary patterns of pregnant 
women were poor. None of the pregnant women reported dietary intakes that met the 
recommendations for all five food groups. Pregnant women’s nutrition knowledge 
was significantly associated with women’s reported adherence with fruit, vegetables, 
and bread and cereals recommendations. Expressed importance to maintain a healthy 
diet during pregnancy was negatively associated with reported adherence to the meat 
and its alternatives food group recommendation. 
 
The results of this study report on pregnant women’s adherence with and knowledge 
of the AGHE 2003. The levels of knowledge were low — only 35% of women were 
familiar with the AGHE that had existed for a decade. These findings were in line 
with recent research conducted after the introduction in 2013 of the current AGHE 
(Malek et al. 2016a). The changes to the AGHE for pregnant women recommended 
the same or higher intakes of each food group (except fruit). Thus, the results of this 
study may imply that women’s knowledge of current dietary recommendations for a 
healthy pregnancy might be even lower. 
 
In agreement with earlier studies that were conducted before (Blumfield et al. 2011; 
McLeod et al. 2011) and after (Malek et al. 2016a) the introduction of the current 
AGHE, the present study found that the reported diets of Australian pregnant women 
did not meet the dietary guidelines for most food groups. The highest adherence to 
the recommendations was for the dairy (32%) food group and extras (76%); the 
remaining food groups had substantially lower adherence rates. An imbalanced 
dietary pattern was evident in the overconsumption of certain food groups (meat and 
its alternatives, and dairy) and the underconsumption of other food groups (including 
fruit, vegetables, and breads and cereals). 
 
~ 179 ~ 
 
The reported dietary pattern of pregnant women was concerning. Although food 
groups like meat and its alternatives and dairy provide a wide variety of key nutrients 
such as calcium, iodine, iron, zinc, vitamins (especially B12), and essential fatty 
acids, they can be considerably high in energy. Given that 40% of the participants’ 
reported weights were either in the overweight or obese categories, overconsumption 
of energy dense foods would not be advisable (National Health and Medical 
Research Council 2013c), as it would likely contribute to increased daily energy 
intake and thus increased gestational weight gain. These women could benefit from 
increasing their intake of other food groups such as fruit and vegetables that have a 
lower energy density. 
 
A large proportion of women ranked knowing about the AGHE for pregnant women 
as ‘highly important’, and they believed they were not confused about these 
recommendations (as was the case for all nutrition topics). However, consistent with 
earlier research (de Jersey et al. 2013), the pregnant women surveyed generally 
exhibited poor knowledge of the recommended intakes for the five food groups. In 
this study, women’s nutrition knowledge and their reported adherence to dietary 
recommendations were consistently aligned. For example, pregnant women who did 
have a greater knowledge of recommended daily intakes for three of the five food 
groups (fruit, vegetables, bread and cereals) were significantly more likely to report 
diets that met the recommendations of the corresponding food groups. Previous 
studies indicated that lack of proper nutrition knowledge was one of the barriers to a 
healthy diet (Begley 2002) and use of supplements (e.g. folic acid and iron) (Popa et 
al. 2013).  
 
Pregnant women’s diet quality in terms of adherence to the vegetables recommended 
intake decreased as their pregnancy progressed. Similarly, women’s dairy intake was 
lower during the second trimester than the first trimester (P<0.049). This is 
consistent with an earlier study in overweight and obese pregnant women (Moran et 
al. 2012). It is worth noting that women’s nutrition knowledge also was inversely 
associated with their stage of pregnancy (Bookari et al. 2016a). It is possible that 
pregnant women are more conscious about nutrition and actively seek nutrition 
information in the early stage of pregnancy (Szwajcer et al. 2009). As their 
pregnancy progresses women become more interested in other things, such as 
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‘hearing baby’s heart beat’ (Szwajcer et al. 2009). This could be partially attributed 
to women’s mistaken beliefs that during the last stage of pregnancy their dietary 
habits no longer had effects on their own or their baby’s health (Garnweidner et al. 
2013) and so nutrition information was no longer relevant (Szwajcer et al. 2009). 
This indicates that pregnant women need continuous support to initiate and maintain 
healthy eating practices during all pregnancy stages and perhaps after birth as well. 
However further research is essential to support and provide explanation of this 
finding. 
 
The results of this study suggest that pregnant women’s reported adherence to dietary 
guidelines was influenced by their level of nutrition knowledge about these 
guidelines. It should be noted that these data might be subject to social desirability 
bias and should be interpreted in the context of being self-reported. However, of 
particular concern were the women who were falsely confident they were 
knowledgeable about nutrition, as they may fail to adopt a healthy diet during 
pregnancy and fail to seek accurate information about what comprises healthy food 
intake during pregnancy. Therefore, it may be important to make an effort to increase 
all women’s awareness of the AGHE dietary guidelines. 
 
In line with previous studies (Begley 2002; Wilkinson et al. 2010; de Jersey et al. 
2013), adopting a healthy diet during pregnancy was seen as ‘extremely important’ 
by the majority of pregnant women. They also reported being extremely ready to 
adopt a healthy diet and extremely confident in their ability to make some lasting 
changes to manage their diet to be healthy. Similarly, three-quarters of pregnant 
women reported they were trying to adopt and/or maintain a healthy diet during 
pregnancy. In spite of these positive motivations, none of these women reported 
dietary intakes that met the recommended daily intakes of all five food groups. In 
addition, women’s reported adherence to Meat and its alternatives food groups 
decreased as their perceived importance of managing a healthy diet during pregnancy 
increased (Table 4-6). Misalignment between women’s reported intake for this food 
group (Meat and its alternatives) was mainly in the form of overconsumption (Figure 
6-1). This could be a result of believing in the importance of consuming a healthy 
diet to have a healthy baby and smooth pregnancy and misconceptions what is a 
healthy diet and in which amount they need to consume a healthy food (Reyes et al. 
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2013). Women may be exposed to incomplete nutrition messages that encourage 
meat consumption to improve iron intake but do not know the recommended serve 
sizes and daily intakes, thus leading to intakes that exceed the recommendations. 
This may not be surprising as most of the women in this study reported not being 
aware of dietary guidelines, with reported limited advice being provided by health 
care givers (de Jersey et al. 2013). This suggests that the official dietary guidelines 
for healthy eating in pregnancy may not have been disseminated widely and 
women’s understanding of healthy eating may not necessarily reflect the 
recommendations of the dietary guidelines. The presence of inaccurate nutrition 
messages in the popular media, where pregnant women are actively seeking 
information (Garnweidner et al. 2013), also could fuel mistaken beliefs about healthy 
eating. Further research is needed to explore pregnant women’s perceptions and 
definitions of healthy eating and to what extent this influences their dietary practices. 
 
Misalignment between pregnant women’s reports of eating a healthy diet and their 
adherence to official dietary guidelines has also been reported in a recent national 
study (Malek et al. 2016a). Malek et al. reported that the majority of women 
surveyed did not adhere to the recommended daily intakes of the five food groups 
(Malek et al. 2016a). These researchers indicated that women were not making 
dietary changes specifically for pregnancy, mainly because a majority (two-thirds) 
mistakenly believed that their diet was already healthy. 
 
The combination of over-confidence in women’s (inaccurate) nutrition knowledge, 
mistaken judgments of diet quality and poor adherence to dietary guidelines during 
pregnancy, as found in this study, are of concern. The lack of accurate nutrition 
knowledge may impact on the women’s abilities to assess the quality of their own 
diet, and thus may pose a risk to themselves and their unborn child. A ‘trustworthy’ 
source of nutrition related information like a midwife (Garnweidner et al. 2013) 
should not assume that pregnant women are well informed about the dietary 
guidelines and are consuming a healthy diet, even if they appear to be confident and 
well educated. 
 
~ 182 ~ 
 
6.7 Strength and limitations 
This study identified that a large sample of English-speaking Australian pregnant 
women reported eating practices that were not consistent with dietary 
recommendations. This information is important for maternal health and nutrition 
communication. The study has provided information about factors that are associated 
with poor dietary behaviours; this information can be used to support targeted 
interventions to prevent excess GWG and future weight gain in women and their 
children. 
 
The study’s use of a modified simple and validated FFQ rather than more complex 
methods to assess women’s dietary intake reduced respondent burden and allowed 
easy comparison of women’s intakes to AGHE for pregnancy, with the results then 
compared to women’s knowledge about the same recommendations. However, the 
results may underestimate the actual adherence levels as it used a short list of 
examples for each food group and did not account for some differences in special 
diets (e.g. vegetarian). A more comprehensive list of food examples (Malek et al. 
2016a)and additional questions for women on special diets are recommended to 
overcome these issues in future studies. 
 
The results of this survey cannot be generalised due to a lack of systematic sampling, 
an over-representation of educated middle class, English-speaking women (with a 
planned pregnancy) and a possibility of bias towards those interested in nutrition. 
However, the findings regarding women’s adherence to the AGHE for pregnancy are 
largely consistent with a recent national representative study (Malek et al. 2016a). 
Moreover, the results indicate very poor diets even for this educated middle class 
cohort, thus giving rise to a proposition that the results would likely be worse for a 
lower educated, socio-economically disadvantaged cohort. 
 
6.8 Conclusion 
This study found that, despite women reporting high levels of motivation and 
confidence in their ability to maintain a healthy diet and understand dietary 
guidelines recommendations, lower than anticipated knowledge and poor adherence 
to guidelines were the reality and demonstrated a prevalence of mistaken confidence 
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in their levels of knowledge. This may lead to a situation of pregnant women being 
less likely to seek information or advice from their health care providers. If health 
care providers make assumptions about a pregnant woman’s knowledge just based on 
her level of confidence, they may miss opportunities to provide evidence-based 
advice. Use of a brief food frequency questionnaire and a short knowledge screening 
tool may be simple ways to start a conversation about nutrition and healthy eating 
with pregnant women. 
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7  ‘INFORMING NUTRITION CARE IN THE ANTENATAL PERIOD: 
PREGNANT WOMEN’S EXPERIENCES AND NEED FOR SUPPORT’ 
Preface  
This chapter follows three chapters (chapters 4, 5, 6) that presented and discussed the 
quantitative survey results of the research. The focus of this chapter is the qualitative 
study and how it informs and expands the results of the larger study. 
 
It explores women’s experiences in gaining nutrition information during pregnancy; 
their responses to this information; barriers they perceive in applying their nutrition 
knowledge to food choices and eating behaviours; and the needs they perceive for 
nutrition information. The survey results presented in the previous chapters outlined 
a sample of pregnant Australian women’s (in total n=400) attitudes towards nutrition 
information; their levels of knowledge and motivations to maintain healthy diets and 
their influence on dietary behaviour. These results identified misalignments between 
participants’ attitudes and their nutrition knowledge and between their motivations 
and reported dietary behaviours. This chapter presents the results of semi-structured 
interviews with a subset of the women who undertook the quantitative survey. These 
interviews explored the wider contexts of women’s experiences in gaining nutrition 




To better explain women’s gaps in nutrition knowledge, the processes through which 
women gained nutrition related information during their pregnancy were identified 
by exploring their main sources of information. The women’s perspectives of the 
useful aspects of each source of information was examined. This was followed by a 
discussion of their strategies in evaluating the information and the trustworthiness of 
each source, and how they decided which advice and/or information to act upon and 
which to discount. Probing during the interviews revealed factors which fostered 
implementation of information gained (‘enablers’) and those which acted to hinder 
the process of knowledge application (‘barriers’). The latter provided insights into 
the misalignments that existed between women’s motivation to maintain healthy 
eating as well as their confidence in doing so and their reported poor dietary 
behaviours. Finally, the interview explored women’s perceptions of their specific 
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needs for nutrition information, with a view to inform and enhance the nutrition care 
for pregnant women and to best support them to gain reliable nutrition related 
information and achieve and maintain healthy dietary behaviours.  
 
The findings reported and analysed in this chapter illustrate the importance of 
understanding pregnant women’s experiences and the context within which they 
construct their knowledge and make their decisions with regard to incorporating 
knowledge into their dietary behaviours during pregnancy. It should be noted that the 
interviews focused on women’s experiences in their current pregnancy at the time of 
the study. However, perhaps facilitated by the semi-structured interview format, 
multiparous women shared their previous experiences, often comparing their 
pregnancies. Furthermore, women shared their observations of their relatives’ and 
friends’ pregnancy experiences. Since the aim was to explore women’s experiences 
during pregnancy, all women’s narratives — including those with historical contexts 
of these lived experiences — were combined in the analysis to enrich the findings. 
 
Publication status: currently under review.  
Journal: BioMed Research International.  
Publication citation:  
Author contributions: K. Bookari is the main author and is responsible for 
designing the study, collecting and analysing data, writing the initial manuscript, and 
revisions. All authors contributed toward data analysis, drafting and critically 
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7.1 Abstract 
Background: Pregnancy is a time when women become more vigilant about their 
eating behaviour and seek nutrition information. This study aimed to provide insights 
into Australian women’s experiences in gaining nutrition information during 
pregnancy; their response to this information; barriers they perceived in applying 
their nutrition knowledge to eating behaviours; and the needs they perceived for 
nutrition information.  
 
Method: Individual semi-structured telephone interviews were conducted with 17 
pregnant (across all trimesters) and 9 postpartum women in five Australian states. 
Data were transcribed and analysed using an inductive thematic analysis approach. 
 
Results: Multiple related themes were identified as shaping women’s experiences of 
gaining and applying nutrition information. Women valued nutrition information, 
actively sought it and passively received such information mainly from three sources: 
healthcare providers, media, and their social networks. Each source of information 
varied in its usefulness. Healthcare providers (HCP) were at the top of the reliability 
hierarchy but had limited time and indifferent approaches that left women with 
unmet needs. Various media (predominantly the internet) were less reliable but easily 
and most frequently accessed. Social networks were considered to be the least 
reliable source of information and were least frequently used. It has been observed 
that women’s information-seeking initiatives were often wasted. They reported 
becoming overwhelmed and confused, which impeded their feelings of competence 
within a learning area. This in turn influenced their decisions (pragmatic/rational) 
and their eating behaviours (‘overdo’, ‘loosen it’, ‘ignore it’, ‘positive response’). 
Barriers to applying knowledge to dietary practice were divided into individual and 
environmental. Women’s perceived needs for nutrition related support mainly 
focused on the need for more constructive and interactive engagement with HCPs. 
 
Conclusion: Inter-related factors influence pregnant women’s nutrition knowledge 
and the way they apply this knowledge to their eating behaviours. There is 
considerable scope for improving nutrition care during pregnancy. In particular, this 
study identified the need to establish and maintain mutually respectful environments 
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where women feel able to raise issues with their HCPs throughout their pregnancies, 
and where they are confident that the information they receive will be accurate and 
meet their needs.  
 
Keywords: Pregnancy, Maternal nutrition, Qualitative methods, Dietary changes, 
Source of information, Trustworthiness, Evaluation, Barriers, Needs, Support.  
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7.2 Introduction 
Poor nutrition has the potential to negatively impact mothers’ and babies’ health, 
contributing to poor maternal and infant outcomes. Adverse maternal outcomes 
include increased risk of inappropriate gestational weight gain (GWG) (Renault et al. 
2015) which has been associated with higher risks of pre-eclampsia, macrosomia and 
caesarean section (Langford et al. 2011). Exposure of the foetus to maternal obesity, 
diabetes and unhealthy GWG can increase his/her risk of developing childhood 
obesity and chronic diseases later in life (Institute of Medicine 2009; Langley-Evans 
2015).  
  
While healthy eating is critical for the health of mothers and their infants, many 
women do not sustain an optimal diet during pregnancy (Malek et al. 2016a). Some 
pregnant women’s diets lack key nutrients including folate, iron and fibre (Hure et al. 
2009) or fail to meet the Australian Guide for Healthy Eating (AGHE) for some 
major food groups (fruit, vegetables, breads and cereals (now grains) and meat (and 
its alternatives) (Blumfield et al. 2011; McLeod et al. 2011; Malek et al. 2016a; 
Bookari et al. 2017a).  
 
To help pregnant women achieve safe, healthy and balanced diets, insight into the 
factors influencing their dietary behaviours is important. A number of factors have 
been identified, including physiological (pre-pregnancy body mass index (BMI), 
nausea and vomiting), cognitive/perceptual (knowledge and attitudes), socio-
economic (income, marital status), and institutional and community (Fowles et al. 
2008). Nutrition knowledge has also been found to influence pregnant women’s 
dietary behaviours (Dundas et al. 2002; Fowles et al. 2008; Jones et al. 2010) and 
dietary choices (Malek et al. 2015). Lack of relevant nutrition knowledge can be a 
barrier to a healthy diet (Begley 2002) and appropriate use of supplements, 
particularly folic acid and iron (Popa et al. 2013). 
 
Earlier quantitative research has reported on the influence of knowledge, attitudes 
and motivation on pregnant women’s adherence to dietary recommendations 
(Bookari et al. 2017a). Interestingly, the majority of women showed high levels of 
motivation and confidence in their ability to achieve a healthy diet and understand 
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dietary recommendations but were found to have poor knowledge of and poor 
adherence to dietary guidelines (Bookari et al. 2016a ; Bookari et al. 2017a) and 
GWG recommendations (Bookari et al. 2016b). Such women may fail to seek 
accurate information from their health care providers (HCPs). HCPs also may miss 
opportunities to provide dietary information and support as they may incorrectly 
assume such women were already knowledgeable (Bookari et al. 2017a).  
 
Understanding women’s experiences in gaining information and their perceived 
needs for this information are important aspects in identifying gaps in knowledge and 
provision of suitable support to meet their needs. The World Health Organization 
(1998) identified that involving women in decision-making and considering them as 
active participants in optimising their own health are essential components of high 
quality antenatal services. Thus, in the first instance it is important to find out from 
the women themselves their specific needs with regard to nutrition communication 
and their ideas on how to develop effective strategies and care that promote healthy 
diet related behaviours (Porteous et al. 2014). 
 
There is limited published research on the experiences of women gaining nutrition 
related information during pregnancy (Lucas et al. 2014a). Pregnant women have 
reported receiving sparse, ‘general’ food and nutrition advice from their HCPs, with 
provision limited to when health problems or symptoms occurred, or mainly focused 
on food safety (Bondarianzadeh 2008; Szwajcer et al. 2009; Ferrari et al. 2013; 
Garnweidner et al. 2013; Wennberg et al. 2013; Whitaker et al. 2016). Szwajcer et al 
(2009) reported that midwives made an effort to build rapport with pregnant women 
by being friendly, complimentary, confirmative and supportive; however, providing 
non-individualised information deterred women from using it. In many cases women 
reported navigating between different sources to seek information (Bondarianzadeh 
2008; Garnweidner et al. 2013; Wennberg et al. 2013; Bianchi et al. 2016). Using 
non-reliable sources of information, such as online resources, has been found to 
significantly increase women’s confidence levels regarding making decisions about 
their pregnancy (Lagan et al. 2010); however, confidence does not necessarily equate 
with having accurate or relevant information or making an appropriate decision 
(Bookari et al. 2017a). Instead women may feel uncertain and may adopt non-
rational decision-making in dietary management (Bondarianzadeh 2008; Ferrari et al. 
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2013; Wennberg et al. 2013). Finally, data are still scarce in terms of including 
pregnant women’s perspectives on how their experience in gaining information could 
improve and what support and nutrition care they need to facilitate their utilisation of 
information and enhance their dietary intakes.  
 
The aim of this study was to explore pregnant women’s perspectives on their access 
to reliable and relevant nutrition knowledge and the factors that affected such access. 
Specific areas for exploration included: (1) the sources of nutrition information 
during pregnancy; (2) women’s responses to nutrition information; (3) modifiable 
barriers that prevented pregnant women from applying nutrition knowledge to their 
dietary practices; and (4) women’s perceptions of nutrition information and 
appropriate models of nutrition communication during pregnancy.  
 
7.3 Methods 
7.3.1 Sampling  
The 88 pregnant women who had completed the nutrition knowledge survey in an 
earlier cross-sectional online study and agreed to be contacted to take a part in this 
study were invited to participate via invitation emails and a follow-up phone call. Of 
these, 35 agreed to participate. In-depth, semi-structured interviews were conducted 
with them via telephone between May and July 2013. However, data saturation point 
was reached after 26 interviews, when data collection was ceased. Hence the 
subsample size was 26. 
 
7.3.2 Data collection 
All women were interviewed individually by the primary investigator using a semi-
structured interview guide (Table 7-1). The interview guide was reviewed by a panel 
with expertise in midwifery, maternal health and public health nutrition. The order of 
interview questions was flexible to reflect the participants’ varied experiences and 
additional prompting questions were used.  
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Table 7-1 Summary of key questions used as interview guide 
Key questions 
1. Could you please describe for me what has/have been your main source/s of information 
about eating practices and food issues during pregnancy?  
Prompts: 
- Appropriate weight gain or weight maintenance; food safety/ listeria; sources of 
particular nutrients, e.g. iron, folate, omega-3 fatty acids, iodine, etc. 
Are there other sources of information that your friends have used during their 
pregnancies? 
 
2. Are you satisfied with information been provided by your health care providers? 
 
3. Can you tell be about this information and how useful it was? (for each source of 
information, mainly: Health care providers, media and social network)  
Prompts: 
- Were there aspects of the information that helped you / to make changes to your 
eating practices? What was helpful / not helpful?  
How do you think it could be improved?  
 
4. Among all these information sources you have quoted, what was the main trusted source 
for nutrition information for you?  
 
5. Do you evaluate the information you have accessed? How? 
 
6. In your opinion, what is/are the barriers that can prevent women from translating their 
knowledge into eating practice?  
 
7. In your opinion, what kind of nutrition information service/ support would help pregnant 
women to improve their eating practice during pregnancy? How would you like that 
service/support to be provided? 
Prompts: 
- Who would be the best people to provide this information/support? 
- What are the best ways to provide this information/support? In person? Leaflets? 
Internet? SMS messages?  
 
8. Can you please describe particular topics of nutrition information that you think would 
be useful for pregnant women? What about particular times during the pregnancy when 
information would be particularly useful?  
 
9. Is there anything else you would like to add?  
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7.3.3 Data analysis  
All interviews were audio recorded and transcribed verbatim. The length of 
interviews ranged from 12 to 46 minutes. Transcripts were analysed using thematic 
analysis. The primary investigator read the transcripts multiple times and compared 
them with the audio-tapes to ensure the accuracy of transcription and to gain greater 
familiarity with the data. All researchers independently generated formative codes 
for seven transcripts and discussed any code discrepancies until consensus was 
reached. The primary researcher then completed the coding for the remaining 
transcripts. The quotes that best represented the themes were selected for reporting 
(Anderson 2010) and pseudonyms were used to ensure confidentiality. Throughout 
the analysis, data were constantly reviewed to ensure the themes reflected 
participants’ narratives.  
 
7.3.4 Ethics approval  
The study was approved by the University of UOW Human Research and Ethics 
Committee (HREC) (ethics approval number: HE12/296; approval date: 28-
September-2012). The South Eastern Sydney Illawarra Area Health Services, South 
Western Sydney Local Health District Sites (Campbelltown/Liverpool hospitals) also 




A summary of interviewees’ characteristics is presented in Table 7-2. The twenty-six 
pregnant women who voluntarily participated in the telephone interviews had 
anonymously completed a nutrition knowledge survey ( Bookari et al. 2016a). For all 
but one participant English was their first language (n=25). The majority of 
participants were: residents of New South Wales (n=19), pregnant at time of the 
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Prior pregnancies   
None 11 42.30 
One 7 26.92 
Two and more 8 30.76 
Stage of pregnancy   
First trimester 1 3.84 
Second trimester 12 46.15 
Third trimester 4 15.38 
Just had a baby 9 34.61 
Age   
20–29 years 9 34.61 
30–39 years 15 57.69 
40 years and above 2 7.69 
Marital status   
Married/defacto. 26 100 
Education   
Some high school or less 1 3.84 
High school completed 1 3.84 
TAFE a 6 23.07 
Tertiary education 18 69.23 
Household income   
Less than AU$25,000/yr 1 3.84 
AU$25,000–50,000/yr 3 11.53 
More than AU$50,000/yr 21 80.76 
Refused to declare 1 3.84 
First language   
English 24 92.30 
Other 1 7.69 
State of residencyd     
NSW  19 73.07 
VIC  3 11.53 
WA 2 7.69 
ACT 1 3.84 
QLD 1 3.84 
Having health and nutrition related 
qualificationc  
  
Yes 7 26.92 
Seen by dietitian and/or nutritionist   
Yes 6 23.07 
   
a TAFE: Technical and Further Education.   
b NSW: New South Wales; VIC: Victoria; WA: Western Australia; ACT: Australia Capital 
Territory; QLD: Queensland. 
c Qualification details. These included 4 with allied health qualifications, including 2 
nurses, 1 midwife and one assistant in nursing; 1 with a public health degree; 1 with degree 
in genetics and 1 immunologist.  
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A small number of the women had consulted a dietitian after being diagnosed with 
gestational diabetes mellitus (GDM; n=4) or pre-pregnancy food allergy (n=1). One 
did so as a voluntary participant in a hospital study, another privately for dietary 
management during pregnancy. Four interviewees were vegetarian.  
 
7.4.2 Women’s experiences of gaining nutrition information  
For most women interviewed, the health of their babies and themselves had a high 
priority. Eating healthy foods and knowing about nutrition during pregnancy were 
equally important.  
 
Gaining nutrition related information was an interlinked, fluid process of passive 
reception and active seeking of information from multiple sources. Almost all looked 
for information as soon as pregnancy was confirmed. In most cases, active 
information seeking would begin independently by navigating different sources. 
Most frequently used were internet and books. Women also sought information from 
their HCPs. A few spoke with family members and friends, especially from friends 
with children, to crosscheck a particular issue. However, women would not place any 
special value on information from their social environment unless the person 
providing the information was qualified as a health professional or, in one case, one 
whose views resonated with woman’s personal beliefs. Women also passively 
received nutrition related information from their HCPs as a part of antenatal care and 
from their social environments. In the following section, the process of gaining 
nutrition information from different sources is described in detail.   
   
7.4.2.1 Sources of nutrition information  
Most of the pregnant women reported they had received some level of nutrition 
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7.4.2.1.1 Health care providers (HCPs) 
The main HCPs for women in this study were general practitioners (GPs) and/or 
midwives, and in few cases obstetricians and gynaecologists. Most interviewees 
appreciated HCP-provided nutrition information and considered such information as 
useful. Written information (brochures and/or leaflets) from their HCP was 
considered useful as it was deemed factual and served as a reminder of what they 
already knew. Being supplied test results helped generate a sense of reassurance. 
For example, when their HCPs provided their blood test results, they regarded this 
as proof of good nutrition. Positive comments on their behaviour, for instance 
amount of weight gained, were also valued as reassurance.   
 
Most interviewees indicated that their HCPs were the most trusted source of 
nutrition-related information. Doctors and obstetricians were reported as the most 
trusted sources, followed by midwives, and then any government-sourced 
scientifically-based information.  
 
While the majority of interviewees considered their HCPs as trusted sources of 
information, they also reported that their HCPs failed to meet their needs for 
nutrition-related information during pregnancy. The information they had received 
was inadequate, limited in content and general in nature. Even the general 
information that had been provided the women found impractical and difficult to 
apply.  
 
None of my doctors, like my obstetrician or my GP, neither of 
them really have said specifically what to do. They just sort of 
said, “Oh you know eat a healthy diet”, but they haven’t said 
what …    Sophia 
 
The women constantly looked for more comprehensive and practical information 
using other resources. 
 
Little time was allocated by HCPs for discussing nutrition-related issues or to clarify 
issues. Approximately one-third of the participants indicated they would discuss their 
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concerns with their HCPs if there were time or if the concern arose near their 
appointment, otherwise they made use of other sources. Even when the women asked 
questions, or sought further details, they reported their HCPs most often gave them a 
short answer or referred them to someone else who often did not provide further 
information. Such experiences were clearly frustrating for these women. 
 
… If you’ve got questions, they will either quickly answer them 
and won’t give you an opportunity to maybe clarify stuff …, or 
they will send you somewhere else and then you’ve got to go and 
sit there for another hour and a half to wait to see someone else 
to get a two-minute answer — … that kind of thing kind of really 
irks me.   Amelia 
 
At different stages of pregnancy (either at pregnancy confirmation or during 
antenatal appointments), HCPs often handed out pamphlets, brochures and booklets 
published by government bodies but without any discussion with the women. In a 
few instances participants mentioned that their HCPs voluntarily went through the 
provided resources briefly and kept checking on the women’s knowledge and 
understanding of the information.  
 
…the midwife like gave me a pamphlet — I remember she 
circled things of … in regards to listeria and that what was 
dangerous — …. There was that pamphlet, otherwise no, it was 
supposed to be my own research      Emma 
 
In many cases women reported that their HCPs were ‘not forthcoming’ in providing 
nutrition-related information. HCPs expected women to ask for such information. 
This could be problematic for many women, especially for primigravidas and those 
who were uncertain about what questions to ask. Time constraints meant the women 
did not have time to ask, or simply forgot to do so.  
 
Wasn’t helpful … probably just because the doctor [was] sort of 
busy. Unless you wrote down the questions, you’d walk in and 
forget, and there’d just be a lot of other questions. Ava 
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Some women reported they had initiated conversations about nutrition-related 
topics but their HCPs appeared unconcerned. In most cases, the HCPs were 
medically driven in the advice they provided. Only when women had medical 
conditions or health-related issues did the HCPs discuss and provide some specific 
and personally relevant information.  
 
They [HCPs]also sort of looked at my history and saw that I had 
deficiencies in iodine before, and Vitamin D, so they sort of gave 
specific information, specific to me, on what I could do and what 
supplements were available….  Allison  
 
As part of antenatal care at the study sites (public hospitals), women saw a number of 
HCPs, usually not the same one at each visit, and each of whom had different 
interests and views about maternal nutrition issues. As a result, some of the 
participants reported receiving conflicting advice. Conflicting information increased 
women’s confusion about nutrition information.  
 
…when I had to switch to the antenatal, like the midwife clinic, 
that’s when I started getting a lot of confusion because stuff that 
she [obstetrician], that we’d worked out with her that was 
working for me, they sort of didn’t always agree with… and it’s 
all very conflicting and everyone has a different idea about 
what’s good… Emily 
 
In addition, some women, complained about receiving inaccurate and impractical 
advice that did not take into consideration their specific food preferences (often 
ethically or religiously based).  
 
I’m a vegetarian, so someone saying that I need to eat more 
meat to increase my B vitamin and iron intake isn’t useful. 
 Olivia 
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While their HCPs often monitored GWG, they rarely provided deeper counselling or 
advice about the GWG recommended range or dietary management. It became 
apparent through the interviews that HCPs’ advice was mainly focused on what not 
to eat and on taking pregnancy-specific supplements. Almost all HCPs asked women 
to take a pregnancy-specific multivitamin and some of them checked women’s 
adherence to these supplements. The women complained of the inadequate 
information provided, mainly in regard to food sources of these nutrients, their 
importance, and the risks associated with their deficiency.  
 
No-one has ever given me advice regarding food; it’s always 
just take a tablet or take a supplement … I think that’s really 
lacking.   Zoe  
 
In spite of the identified limitations in HCP-provided nutrition advice, more than half 
of the participants stated they were generally satisfied with the information they 
received. This satisfaction, however, is in part attributed to their taking personal 
responsibility for information-seeking. They expressed confidence in their ability to 
gain the required information from other sources, for example socially, if they had a 
scientific background or higher level of education (e.g. postgraduate) and accessed 
gestational diabetes mellitus (GDM) management recommendations. A multiparous 
woman also felt satisfied as she thought she had an existing reasonable level of 
understanding.  
 
Yes, I am [satisfied], even though she [HCP] hasn’t said much … 
I guess so, I know where to get information.        Olivia — 
Immunologist     
                                                              
7.4.2.1.2 Popular media 
Acknowledging the importance of healthy food for the baby and accepting 
responsibility for obtaining the desired information, more than three-quarters of 
participants actively sought information from different sources, often in response to 
unmet needs. Some sources reinforced accurate health messages, but others had a 
lower degree of reliability and provided inaccurate, confusing and conflicting 
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information. Rather than inform them and help direct their decision-making, the 
amount of conflicting information impeded it. The internet was the main resource 
used by almost all women, followed by books on pregnancy.  
 
Most women sought nutrition related information as soon as they knew they were 
pregnant. For every question, concern and doubt, all women reported they started 
the journey of seeking information by ‘googling it’. Women reported using the 
internet to gain information about what to eat for a healthy pregnancy, further 
details about high-risk foods and recommended GWG. 
 
The women’s preference for the internet was attributed to a number of factors 
including anonymity, ease of access, the apparent veracity of much of the material, 
and that it was straightforward and user-friendly. One participant considered that 
online research reinforced what she knew from her previous pregnancies.  
 
[B]because I’d been having such a big gap between kids, I had 
forgotten a lot of the stuff that you weren’t allowed to eat, and 
so checking online was a good thing because it kind of 
reinforced things.   Amelia  
 
On the other hand, some women expressed some concern about the internet as they 
found some information inaccurate, inconsistent, not culturally relevant (e.g. 
American-based), unhelpful and confusing. Some participants were worried about 
inaccurate information. Emily gave the example of a friend who was influenced by 
inaccurate information accessed online and questioned listeria risks.  
 
…[She] found this website that she really liked and she was 
following it to a tee but it was sort of saying, you know fifty 
years ago, people didn’t watch out for listeria and all that sort 
of stuff and all the babies were born healthy so she was eating a 
completely different diet to what I was… enjoying alcohol, and 
she didn’t really care about soft cheeses and stuff like that…
 Emily 
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Other participants had been exposed to international dietary practices and were 
confused by variation in dietary advice between countries. 
 
I just knew the listeria: they said it was a dangerous here but 
then I know in France…, … they don’t say things like that, they 
also … say having a glass of wine once a week or whatever is 
fine.        Zoe 
              
 
Primiparous women were more involved in the process of information-seeking and 
used books more often than multiparous women.  
 
I did buy a book. … “What to Expect When You’re Expecting”, 
… when I was pregnant with my first and I relied on that quite a 
lot to get information.           Allison 
 
The perception of the trustworthiness of the information women found on the 
internet or in published resources (books, magazines) was affected by how they 
assessed the information. Most women would not follow information that appeared 
to be a personal opinion or came from personal blogs and forums. The main way of 
evaluating the information — adopted by more than half of the women — was 
cross-checking and comparing information. Most interviewees did not check the 
authors of sourced websites but compared the information against different websites 
and took notice of the information that appeared most consistently.  
 
I checked a couple of sites that come up on the Google and just 
kind of cross reference to make sure that they were all saying 
the same sort of thing but that’s [it] basically.        Amelia 
 
Only one in four women compared the internet-sourced information from non-
government sites against information on government websites. However, the 
material they sourced was often from sites written by doctors, or from scientific 
literature. 
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I guess I first compare … the different sources, like I’ll go by my 
doctor’s booklet first because I trust the information that she’s 
given me, but I get… more detail from [internet] sites … and if 
it’s saying the same thing as what the booklets given me but 
more detail on top of that, then I usually go by that.     
Emma 
 
Larger, well-known and most frequented websites were also trusted by about one-
quarter of interviewees. Their personal knowledge and ‘common sense’ contributed 
to the eventual decision made.  
 
I probably don’t check the author of the individual article on the 
website I just figure if it’s one of the bigger, more well-known 
websites. I sort of trust that its reasonably well vetted and I 
don’t believe exactly what I read in it, I kind of feel confident 
that I kind of mix that with my own knowledge or my own 
common sense. Lily  
 
7.4.2.1.3 Social network (friends and family members) 
Using family and friends as a resource was considered the least reliable and was least 
frequently relied upon. Women indicated that they exchanged some reading materials 
(books) to provide social support and would only chat informally with a friend 
regarding pregnancy related information.  
 
I know I had a chat with other friends who have been pregnant 
about their pregnancies and things and what they ate and what 
they found… but I didn’t really speak to them [to get 
information].  Charlotte  
 
One participant sought information from a friend whom she assumed was 
knowledgeable as she ‘is a nurse … I will ask her. She’s a good source of 
information’ (Zoe). Another participant indicated she trusted her friends over HCPs 
as they had experienced the same situation first-hand, adding that the science did not 
suit everybody.  
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I definitely I would trust my friends more … because the things 
they told me once they experienced, so I mean I know some 
information comes from GP or midwife will be more … 
scientific evidence or something … but … the scientific things … 
are not suited to everybody that’s why I trust my friends more.
 Madison 
 
Some participants expressed a concern about being overwhelmed by the amount 
and the different sources of information being accessed, which made it hard to use 
information.   
 
7.4.3 Women’s responses to nutrition information  
Participants reported they were eager to not cause any harm to their unborn babies 
and to nourish them well. Most reported altering their food intake to some extent. 
However, the extent depended on their levels confidence and knowledge and the 
availability of nutrition care and support. The levels of confidence and knowledge 
also influenced the women’s information seeking behaviours. 
 
The most frequent dietary changes reported were to avoid high-risk foods and take 
pregnancy supplements following HCP advice received during antenatal care, 
verbally or written (booklets and pamphlets), and through information accessed on-
line, mainly from [NSW] government websites. Some participants made no further 
alteration to their pre-pregnancy diet as they were confident about adjustments they 
had made prior to pregnancy to ensure the adequacy of their diet. 
 
I don't really need to make big changes. My biggest concern is 
usually getting things like folic acid and iron and enough 
protein but that I have, I make adjustments to how I eat all the 
time to accommodate that and being pregnant doesn't really 
change for me to optimise the intake sort of thing.    
 Olivia  
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Mostly women were very responsive to advice/information when it resonated with 
their beliefs and/or personal preferences. Most participants made a positive effort to 
follow professional advice when they had adequate advice and support, even when 
recommended changes were against their personal choices. For example, one 
participant abandoned her gluten-free diet (a personal choice) to best manage her 
GDM; and another participant, a vegetarian who was iron deficient, started to include 
meat in her diet after failing to tolerate supplements.  
 
Participants reported dealing with the volume and sometimes conflicting information 
in different ways. Motivated by a knowledge of one’s limitations, participants sought 
accurate information but depending on the sources they had accessed, their response 
varied. Where women accessed unreliable sources, some became uncertain and they 
were still aware of their ignorance. Others lost their sense of ignorance and felt 
confident that they had become knowledgeable, even when they were not (as 
evidenced by their misperceptions). In the latter instance, participants lost interest in 
seeking information, believing they were knowledgeable. For example, one 
participant did not recognise that her knowledge of listeria risk was incomplete. She 
was confident about her knowledge and was not interested to learn more. Such a state 
can lead to dangerous practices. 
 
I seldom worry about food safety because I always think of 
things like listeria as being more often a meat problem than a 
veggie problem.  Olivia 
 
When women had accessed reliable information sources, a positive result was 
evident and they expressed confidence in their knowledge and capability of making a 
sound decision and taking appropriate action. For example, an interviewee conducted 
formal research about the omega-3 fatty acids and became aware of their importance 
for her baby’s health and acted upon what she has learnt. 
 
I've actually done Omega 3 research, so that's ...... something 
that I was already, like well-versed in… I changed a flax oil 
supplement or add walnut oil to stuff to the Omega 3 that I took 
in because the nut oils don't have as much DHA.  Olivia 
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Another interviewee knew that she did not know how to manage her GWG and at the 
same time enjoy healthy food. First, she made a personal effort to gain information 
but with no success. At that point, she sought help from a dietitian and was very 
happy with the support provided. This woman not only changed her diet positively 
and managed her weight gain appropriately but also decided to continue meeting 
with the dietitian after the birth to gain breastfeeding information.   
 
I didn’t know how much [weight] I should gain and when I 
should gain it. I was concerned [about] what I should eat …. 
That’s why we went to source out somebody who specialised in 
it… I gained seven kilos in total…so when I had the baby I was 
actually a little bit lighter than when I started [overweight] …I 
thought she [dietitian] was wonderful and … got an 
appointment with her six weeks after birth I’m going to talk to 
her again about breast feeding nutrition.  Mia 
 
 
Women who actively sought information from different sources could become 
confused in terms of their knowledge but subsequently were pragmatic in making 
decisions about their dietary intakes (because they still needed to eat and feed their 
family). Mostly they would depend on ‘common sense’, and their assessment of the 
risk to filter out the information and to justify their decision before applying it to 
their diet. Some women applied very strict rules on themselves and avoided any food 
where they doubted its safety. Others decided to consume food of dubious safety, 
justifying their action by saying it was not harming themselves and/or their babies. 
This was more prevalent when the food was a ‘favourite’ or commonly consumed 
item.  
 
I have found it personally really hard to cut things out during 
my pregnancy, to let go of foods I’ve really, really loved. I’ve 
also done a risk assessment, like I will still have eggs that are 
slightly runny, not raw … because I feel that, you know, that 
doing that occasionally isn’t the worse thing in the world. We 
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have our own chickens. I’m cooking eggs that we’ve grown and 
things like that.  Aubrey 
 
Very few women made food choices without ‘justification’.  
 
7.4.4 Barriers to applying knowledge 
A number of factors, environmental and individual, were identified by participants as 
barriers to the application of knowledge. Environmental barriers identified by 
participants included their HCPs, family members, friends, transport and 
geographical constraints.  
 
Interviewees reported a lack of adequate information from their HCPs as the main 
barrier to healthy eating (as described earlier). A few identified a lack of family 
support and poor access to foods as barriers to healthy eating, particularly when they 
have been advised to eat something that they knew their family/husband would not 
eat. Not a direct barrier but perceived as unhelpful could be friends’ comments on the 
woman’s eating practice.  
 
I found other people’s opinions of what I was eating unhelpful, 
like friends and work colleagues. ....some people would be like, 
oh you realise you shouldn’t be eating that? And I'm like, …, I 
am aware but it’s [ham sandwich] toasted, it’s been heated.  
Aubrey  
 
Common individual barriers to healthy diets pertained to a lack of nutrition 
knowledge and cooking skills, and time and cost constraints. Other less frequent 
factors identified included physiological factors (cravings, nausea, tiredness), 
personal preference for certain foods, (self-reported) laziness, and tolerance of risk-
taking.  
 
 [A] lack of knowledge about how to prepare healthy food ... I 
think for most people it’s intimidating to prepare fresh food, like 
they don’t know what to do with it.  Olivia 
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Time was a major constraint for full-time working women and women with family 
commitments.  
  
 … This is my second pregnancy, because I’ve got a toddler, 
eighteen months old – time to cook meals and to …sit down and 
eat properly and make sure you’re drinking enough water, [is 
difficult] because you’re busy all the time.  Cara 
 
Other barriers included the belief that eating healthy would be more expensive than 
eating less healthily and the use of ‘scientific language’ to communicate nutrition 
knowledge. A few women found it difficult to translate the recommendations into 
practice, especially when the information was presented in grams not in portions or 
serving sizes.  
 
7.4.5 Women’s perceptions of their needs for nutrition information and appropriate 
support and nutrition care. 
Most participants believed knowing about nutrition was important and they had a 
desire to nourish and protect their unborn babies.  
 
They expressed their desire to utilise provided information to the benefit of their 
babies’ health and their own. Interviewees were interested in receiving further advice 
and information about healthy eating during pregnancy and what that could entail — 
including how they can avoid ‘eating for two’; what type of food to increase, by how 
much; and what was the recommended portion size?  
 
 Probably what would have been good would be a guide of how 
much, what sort of portion sizes and … it would be more of a 
case of me wanting more information on what foods to include, 
to boost those, those important nutrients…  Cara 
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Other specific information requests related to an optimal vegetarian diet during 
pregnancy, omega-3 fatty acids and safe fish options, including dispelling the 
conflicting messages about the type and amount of fish able to be safely eaten.  
 
Interviewees expressed the opinion that nutrition advice should focus on foods as a 
whole and not be fragmented into instructions to take certain nutrients. Their 
preference was for information to be presented as multiple food choices to meet the 
requirements for pregnant women and their babies’ health.  
 
If you can highlight a food that’s both high in iron and in 
calcium or a food that’s high in B vitamins and beta-carotene or 
whatever, like, if you could give people information about what 
types of foods meet several of their nutritional needs instead of 
just saying, ‘You need to take lots of folic acid’.     Olivia  
 
 
For the majority of women, HCPs (including obstetricians, GPs and midwives) were 
the personnel most preferred to provide nutrition related information. Some proposed 
involving dietetic services as part of antenatal care. 
 
… If they had like a dietitian visit as part of your ante natal 
visits… For … your first ante natal visit [to] involve a 15 minute 




Pregnant women particularly wished that their HCPs would be more proactive and 
forthcoming in providing them with nutrition-related advice. They wanted their 
HCPs to initiate conversations about nutrition which would help them raise any 
question they may have, and encourage them to think about the issue. Women felt 
that providing them with information in a written form alone was insufficient. They 
suggested HCPs take it one step further and try to engage them in a discussion.  
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… a chat about it would certainly help and it would raise the 
questions initially but then you could start to think about it a bit.
   Josie 
 
The interviewees suggested that their HCPs could provide them with information that 
was related to women’s more frequently asked questions or direct them to other 
reputable information sources. They considered this to be one way to avoid lost 
opportunities for receiving nutrition-related information that may otherwise result 
from many women not knowing what they should be asking. 
 
…frequently asked questions or something like that from other 
previous patients, … that they could probably keep hold of and 
give that information out or may just direct [us] to other 
information that’s already available ... there’s so many different 
ones [websites], maybe just sort of suggesting, “Okay look, this 
is a really good one to go [to] that’s like reputable.” Ava 
 
As most felt overwhelmed by the volume and often conflicting information that they 
had sourced, they desired specific guidance to follow. Interviewees wanted not only 
to receive advice from their HCPs but also for the HCPs to help them identify the 
exact guidelines (extracted from authoritative sources) that the women needed to 
follow.  
 
.. there’s so much of it, … I can get a bit overwhelmed by how 
[much] there is, the different sources of it, … [I]t probably 
would have been helpful if my GP had … given me a brochure 
… with the authoritative source that said, “Right, this is what 
you have to do and these are the portions you need.” That would 
be quite helpful.     Sophia              
    
A number of interviewees indicated a specific interest in linking advice on healthy 
eating to more information about recommended GWG and some practical ideas on 
how to combat excess weight gain and cravings.  
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… I just think generally there should be more information out 
there about… weight gain being tied to… your BMI. … From 
what I understand, there is quite a variation depending on what 
your starting weight was, but there should be more awareness of 
if you’re overweight to start with, then you don’t want to be 
putting on 15 kilos.        Abigail 
 
For many women, confusion about high-risk foods needed to be dispelled and risks 
very clearly spelt out. Interviewees suggested HCPs provide alternative ideas where 
possible so that women could enjoy safely eating the foods that they loved.  
  
What foods to avoid with your listeria risk would be really 
handy and spelling it out very clearly. But ways you can still 
enjoy foods you really like, … so you’re not cutting out all this 
food that you love.  Aubrey 
 
 
Most interviewees indicated they were often very busy with either full-time 
employment and/or family commitments and, hence, they showed a strong 
preference for receiving simple, easy-to-understand and practical advice that fitted 
their active lifestyle, including simple nutritious food recipes or appropriate menu 
planners. One woman suggested that some meal plans and recipes be added to the 
NSW Food Health Safety Guide, a resource which was positively commented upon 
by most interviewees. 
 
I guess, because the NSW Food Health Safety Guide is good but 
then having more, like ideas of plans for meals to help, like 
suggestions for breakfast … certain cereals may be better than 
… others because they might have more things in them for when 
you’re pregnant.  Charlotte 
 
Time for providing nutrition information and that information’s timeliness were 
identified as important. Women indicated that the current length of HCP 
appointments needs to be increased to accommodate more discussion about nutrition. 
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All preferred to receive this information right at the beginning of their pregnancy, 
immediately they tested positive for pregnancy.  
 
The preconception period was also suggested by some participants as a suitable time 
to receive nutrition information, given the importance of healthy eating on foetal 
development (as well as immediately following conception itself). Some 
interviewees suggested that the provision of nutrition advice be divided into 
trimesters as this would help women not become confused by receiving too much 
information at once.  
  
[I]t needs to be broken down into sort of trimesters … you do 
need different types of nutrition throughout the pregnancy … 
[and] because if you’re trying to read information all at once 
you get a bit bamboozled.      Emily 
 
The concept of written materials was not rejected but the content and language would 
need to be carefully gauged. Alongside verbal advice from their HCPs, interviewees 
indicated that they would prefer to receive the same information in written form to 
use as a backup. This needed to be presented in an appealing way, using more 
pictures and colour, dot points or lists. The women indicated that they wanted advice 
about what they needed to do, with brief explanations of the reasons for any 
recommendations, and that alternative options needed to be offered (e.g. aligned to 
cultural and ethical eating patterns). They were emphatic that information should be 
widely available and freely accessible.  
 
While some indicated that they would be interested in attending antenatal education 
groups, most would prefer to have an interactive educational resource including 
online resources or health ‘hot-line’ services when they were looking for answers to 
specific questions. They preferred personalised advice. One interviewee suggested: 
 
…some kind of phone service that you could ring up for some 
information that would be, that would be good. …, I don’t think 
people would tend to sort of book in to a clinic type service 
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unless there were really a major issue with diets. 
 Abigail 
 
A few interviewees were interested in receiving practical lessons to develop their 
skills in healthy food shopping.  
 
7.5 Discussion 
To our knowledge, this is the first study to conduct in-depth analyses of Australian 
pregnant women’s accounts of their experiences in gaining nutrition information and 
subsequent dietary change. Limitations in the provision of nutrition information and 
support by HCPs were identified, together with potential negative ramifications of 
this, including confusion, acting on inaccurate information and dismissiveness of 
scientific advice. As women still needed to feed themselves and their families, they 
made pragmatic dietary choices, with potentially negative consequences. Key 
concepts of women’s confidence and competence in relation to nutrition knowledge 
were identified. The results of the study provide valuable insights that will inform 
antenatal practices and contribute to better health outcomes for mothers and their 
babies.  
 
The findings highlight pregnant women’s awareness of the importance of healthy 
eating both for themselves and their unborn babies, confirming the results of an early 
study (Bookari et al. 2017a). In line with previous studies (Begley 2002; Szwajcer et 
al. 2007; Wilkinson et al. 2010; Szwajcer et al. 2012; de Jersey et al. 2013; Bianchi 
et al. 2016), most interviewees valued nutrition information and this prompted their 
nutrition information seeking behaviour. Szwajcer et al (2007) argued that pregnancy 
can lead to optimistic outcomes for the future health and nutrition behaviours of 
women and their families. Thus, pregnancy was an ideal time to promote healthy 
eating.  
      
Nutrition advice from HCPs (obstetricians, doctors followed by midwives) was 
especially valued and trusted by pregnant women, although its provision was 
considered insufficient and not a priority for health care support. The valuing of HCP 
information was consistent with previous research (Szwajcer et al. 2005; 
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Bondarianzadeh 2008; Szwajcer et al. 2009; Garnweidner et al. 2013). The limited 
time allocated by HCPs to discuss nutrition related issues and their lack of active 
engagement in information provision was consistent with previous research that 
identified HCPs possessed limited skills and training to advise pregnant women 
about nutrition (Garnweidner et al. 2013; Wennberg et al. 2013; Bianchi et al. 2016). 
In addition, the limited and general nature of the nutrition-related information 
provided and the inconsistency in advice between different HCPs has also been 
identified previously (Szwajcer et al. 2005; Wennberg et al. 2013; Bianchi et al. 
2016).  
 
Women’s concerns regarding the limited quantity and conflicting nature of nutrition-
related information provided by their HCPs had several consequences. Women 
became overly reliant on and used sources like the internet and books to meet their 
needs (Papen 2013; Wennberg et al. 2013; Bianchi et al. 2016). Such (particularly 
online) sources advertised and promoted non evidence-based dietary practices, 
highly controversial stances on dietary issues, as well as exposed women to practices 
and advice that varied depending on the information’s country of origin (Wennberg 
et al. 2013). The results of this study identified that pregnant women lacked the 
necessary skills to accurately evaluate online information. Even highly-educated 
women’s evaluation of information was not always based on its scientific credentials. 
Selection of nutrition-related information in many cases was often swayed by the 
women’s views and practices. The acquired inaccurate information had the potential 
to negatively influence the women’s dietary behaviours if they acted upon it.  
 
Support for women to develop the skills to judge nutrition information is required. 
HCPs, such as midwives, are considered to be the authorities, the ones with ‘the 
“correct” information to deliver’ (Wennberg et al. 2015). Being exposed to such 
information with limited or no skills and in the absence of any obvious guidelines 
from an authoritative domestic source may result in increased confusion and 
uncertainty, increased misperceptions, or a growth in trust in non-evidence-based 
sources. This in turn may lead women to question evidence-based guidelines. Others 
have also identified that without proper guidance, information on the internet can be 
harmful, confusing and overwhelming (Skinner et al. 2003). 
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Women’s confidence in their ability to source information varied. Women’s 
competence in various knowledge areas also was variable, both in terms of 
translating advice into practical food preparation and also in being able to judge their 
own levels of knowledge. Misplaced confidence in their level of knowledge may 
impact on the effectiveness of their interactions with HCPs.  
 
In this study women were both motivated and confident in their search for 
information. According to Lagan et al. (2010), women’s confidence levels regarding 
decision-making during pregnancy increased after internet usage. This can be 
problematic, depending on the quality of the resources accessed. Women’s increased 
confidence may act as a barrier to effective nutrition education strategies if the 
information accessed is inaccurate (Bookari et al. 2017a), especially if they do not 
have the ability or the knowledge necessary to distinguish between what was 
accurate and what was not. As Darwin (1871) observed, ‘ignorance more frequently 
begets confidence than does knowledge’ (as quoted in (Kruger et al. 1999), p. 1121).  
 
Too much or too little information increased the risk of uncertainty and confusion 
and may impact on the translation of women’s high motivation for a healthy diet and 
their practices. Too much information left pregnant women feeling overwhelmed, 
often with most of their questions unanswered or with answers of varying or dubious 
value. This may impact on the amount of information that could be acted upon 
effectively (Bookari et al. 2017a). Pregnant women’s information seeking experience 
also was limited in terms of gaining reliable nutrition knowledge, which is consistent 
with other studies (Szwajcer et al. 2005; Bianchi et al. 2016).  
 
Most interviewees did not discuss the information they accessed from the internet 
with their HCPs, a finding which was consistent with a previous literature review 
(Sayakhot et al. 2016). This was especially the case if they felt confident in the (not 
necessarily accurate) information obtained, and when their HCPs had not been 
initially forthcoming in providing information. HCPs may not, therefore, be aware of 
women’s possession of potentially inaccurate information or their mistaken beliefs 
about pregnancy and diet. The HCPs would be unable to (re)address such 
misinformation unless the women were comfortable about raising the matter with 
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their HCP and was given the time to do so, and their HCP had time to respond 
adequately. 
 
Women’s experiences in relation to accessing nutrition information during pregnancy 
were influenced by their perceived knowledge and level of confidence in their 
knowledge. Women’s perceptions of knowledge revealed links with the Conscious 
Competence Learning Model (Figure 7-1), which was developed by Burch in the 
1970s and consisted of ‘Four Stages for Learning Any New Skill’ (Adams 2016). 
This model has been used in training in business settings (Adams 2016) and used in 
medical education settings (Peel et al. 2015; Oyesanya 2017).  
 
The Conscious Competence Learning Model focuses on two main aspects of 
individuals’ thinking during the process of learning a new skill: awareness 
(consciousness) and skill level (competence). As is the case in other learning 
situations, women begin pregnancy with a vast number of ‘unknown unknowns’. 
Initially unconscious of their incompetence, women are in a state (or learning stage) 
known as ‘unconscious incompetence’. As they become alert to their incompetence, 
they enter a state of conscious incompetence. The knowledge of their ignorance or 
lack of skill motivates them to acquire a skill (in this case relevant knowledge). Then 
they begin the slow acquisition of understanding and skills, until they are able to 
consciously utilise these skills (conscious competence). In time, their mastery of 
facts and decision-making in certain areas will become so automatic that they then 
work mainly through what is commonly described as ‘intuition’ but in reality, is 
based on past experience and repeated practice. They are then able to seamlessly 
perform the acquired skills (or apparently effortlessly use the acquired knowledge) 
— a stage known as ‘unconscious competence’. (Flower 1999; Peel et al. 2015).  
 
Results of this study reflected the first three stages of Burch’s model. Women 
respondents were in different ‘competence spaces’ in regard to different topics. 
Primiparous women were likely to be ‘unconsciously incompetent’ in regard to some 
areas, as they did not know what they did not know and thus they were less likely to 
ask their HCPs about nutrition. Additionally, some pregnant women misperceived 
their knowledge and did not recognise they did not have the correct information. 
Such persons were doubly disadvantaged: they lacked a knowledge/skill but did not 
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recognise that this was the case (Kruger et al. 1999). Women in this situation may 
even deny the need for information or its value, which may result in inaccurate 
conclusions and poor decision making.  
 
The results of this study identified that individual pregnant women may pass from 
one competence space to another within the same knowledge area. For example, a 
woman may pass from unconscious incompetence to conscious incompetence and 
when, motivated by knowledge of her limitations may seek accurate information and 
then put that information into practice (conscious competence). However, the 
outcome of learning in the stage of conscious incompetence may depend on the 
information women accessed and the support they received to confirm the accuracy 
of the information. If unreliable sources were accessed and incorrect information 
obtained, women may regress to lacking awareness of their inaccurate or incomplete 
state of knowledge (‘unconsciously incompetent’). In this study, only a few women 
were identified as proceeding to the conscious competence stage. They succeeded by 
accessing continuous support from their dietitian or diabetic educator or by 
conducting formal research on a specific topic (such as omega-3 fatty acids).  
 
Knowledge acquisition and implementation can be uneven and different stages can 
co-exist in different knowledge domains in a single person. To increase the 
effectiveness of women’s practices, HCPs require skills to identify pregnant 
women’s levels of confidence and competence in relation to nutrition knowledge and 
provide information and support that matches women’s needs.  





Interviewees’ dietary choices were often framed by pragmatic choices. 
Unfortunately, this resulted in most cases in inappropriate responses to the 
information obtained, either by ‘over-doing it’ or by ‘loosening it’ after rationalising 
the decision, while a very few women chose to not respond to dietary 
recommendations. ‘Over-doing it’ can be demonstrated by both over restriction or 
over consumption. For example, although women’s knowledge in regard to general 
food safety issues was the highest compared to other nutrition related domains 
(Bookari et al. 2016a ), there was considerable confusion regarding specific details 
about high risk foods. Other studies report similar findings (Ferrari et al. 2013). To 
protect their unborn babies some women chose to overly restrict their diet. This has 
been identified as common practice and claimed to be a constituent of the nutrition-
related ‘mothering norms’ in which sacrificing favourite foods was preferable to 
risking any harm to babies and being a ‘bad’ mother (Copelton 2007). Such 
restrictions may place a burden on pregnant women and needlessly deprive them of a 
Not knowing what is 
not known 
Knowing what is not 
known 
Knowing and doing 
what needs to be done 










Exposure to inaccurate 
information and lack of 
support 
Exposure to accurate 
information and a 
provision of 
appropriate support 
Figure 7-1 Observed women’s perceived knowledge per Conscious Competence Learning Model 
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food they prefer and one that is necessary. Unnecessary food restriction can 
jeopardise pregnant women’s intake of particular nutrients (Lucas et al. 2016). 
Overconsumption is a further risk. For example, women can access nutrition 
messages that encourage meat consumption to improve iron intake during pregnancy 
but do not know the amount by which to increase their intake, thus leading to intakes 
that exceed the recommendations (Bookari et al. 2017a).  
 
Some women find restrictions very challenging, especially when it interferes with 
their favourite or everyday foods, and where they are unsure of the level of risk 
posed by particular foods. Here pregnant women may allow themselves to be a little 
more flexibility and ‘loosen up’ on the guidelines. Women in this study, trying to 
cope with the guilt that results from loosening the ‘mothering norm’ and trying to 
avoid acting like a ‘bad mother’, found themselves needing to justify such deviations 
from a norm. This echoes the results of previous studies that have reported the need 
for justification as intense and necessary for pregnant women to legitimise their 
eating behaviours when their deviance has called into question their ability to 
provide the ideal prenatal environment for their baby (Copelton 2007; Bianchi et al. 
2016). In most cases, women in our study did not utilise a scientific basis to justify 
their decisions. Although women still can enjoy their preferred foods by following 
safe procedures, non-rational justifications can be a concern as women might 
unintentionally risk their baby’s health. On the other hand, a few women exhibited 
positive dietary changes. This was in response to accurate information that been 
provided by their HCPs. This emphasises the important role HCPs may play in 
promoting healthy eating and the importance of their accurately ascertaining and 
meeting women’s needs. HCPs need to improve communication skills to maximise 
information impact.  
 
Women identified a number of aspects which should be considered in order to 
improve nutrition communication strategies in antenatal care. Besides the extensively 
described limited support from antenatal HCPs, a lack of nutrition-related knowledge 
and cooking skills, time and cost constraints, physiological factors (e.g. pregnancy 
discomforts nausea, heartburn, tiredness) were the main reported individual barriers 
to healthy eating. Women also considered a lack of family support, friends’ 
undesirable comments about their dietary practices, difficulty in accessing a healthy 
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diet (including transport and geographical location) among the environmental 
barriers to healthy eating.  
 
The women identified several mechanisms that could improve their levels of 
nutrition knowledge with most relating to strengthening the role of HCPs. In this 
study, women preferred information that provided medical knowledge, written by 
health professionals on a scientific basis. Perceptions of HCP expertise, knowledge, 
accuracy, and concern for public welfare led to women’s expectations that their 
HCPs would provide an objective view on any given topic and be willing to help 
clients (Redmond et al. 2005), reflecting the concept of ‘authoritative knowledge’ 
(Jordan 1992; Jordan 1997). This refers to knowledge in certain situations like 
pregnancy as being believed to be valid and important for pregnant women’s 
thinking and actions that are taken upon it. The power lies not necessarily in its 
accuracy but it is seen as having importance by participants in the particular setting 
(Jordan 1997). Accuracy is important in this area, however, to prevent 
misperceptions and deleterious outcomes. 
 
The women interviewed preferred to get the information as soon as they knew about 
their pregnancy. Some would even prefer to learn about the nutrition in the 
preconception periods. This proposal may reflect the level of education and over-
representation of health related qualifications among interviewees. This was in 
addition to the provision of nutrition information immediately following conception 
itself. However, such an opportunity only presents itself infrequently, such as when 
women consult a HCP prior to attempting to fall pregnant or when experiencing 
difficulty falling pregnant.  
 
It is precluded in unplanned pregnancies, the number of which remain high (Rowe 
2016). Such pregnancies were under-represented in the interview sample and larger 
sample from which participants were drawn. An earlier study estimated that up to 
one third of all pregnancies in Australia are unplanned (Richters et al. 2003); a 2006 
survey estimated that up to half of Australian pregnancies are unplanned and just 
over half of those pregnant women and girls continue with the pregnancy to parent 
(Children by Choice Association incorporated). Nutrition advice in pregnancy 
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therefore remains critical for those who decide to continue the pregnancy as they 
may have had little opportunity or motivation to do so prior to becoming pregnant.  
  
Women’s suggestions for improved communications involved mainly practically 
oriented knowledge and skills. Consistent with previous studies (Wilkinson et al. 
2010; de Jersey et al. 2013; Porteous et al. 2014), women needed further information; 
more time allocated for nutrition communication; and a tailored approach to care 
provided in an interactive environment that allows for women’s dynamic 
participation. Women need to engage in the learning process once pregnancy was 
confirmed and also continuously throughout the pregnancy. The main requested 
information was on general healthy eating for pregnancy in a holistic context, 
including GWG management, and vegetarian and other dietary plan provision. 
Further information was needed to eliminate vagueness around topics like omega-3 
fatty acids and food safety. Although the women requested practical ideas on how to 
do things, they still required factual information to understand the relevance and 
importance of the information supplied.   
 
For all women, their HCPs were not just a source of information (e.g. written 
handouts), they were also facilitators and a vital support who needed to work 
interactively with pregnant women to effectively support the process of gaining 
nutrition information and help make women’s efforts fruitful. This study identified 
that HCPs may need to reflect on their interactions with pregnant women, not only in 
terms of nutrition content and skills but also in terms of building women’s 
confidence and competence in accessing, assessing and applying such information. 
Most women also showed a desire to be directed to reliable additional support using 
interactive approaches via phone technology (e.g. hotline) or interactive websites 
(e.g. simple and quick recipes, healthy eating guidance). This was believed to 
provide continuous access to reliable information to meet their immediate need.  
 
7.6 Strengths and limitations  
The major strength of this study is that it provides a holistic view of the process from 
women’s involvement in gaining nutrition information to the steps they take 
regarding dietary change. This study explores not only the barriers and the enablers 
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to healthy eating but also the reasons for misalignment between the high motivation 
(and effort made to gain that knowledge) and the low level of accurate knowledge as 
well as their ultimately poor eating behaviour. It is this in-depth exploration of 
women’s experience of the process of gaining information, identification of the gaps 
in their method of gaining information (not just the gaps in the information itself) 
that makes this study’s unique contribution to the literature on this topic.  
 
It not only investigated the influence of motivation and gaining information on 
women’s dietary behaviour but also the influence of individual and environmental 
factors. This was followed by an exploration of women’s perceptions of their needs 
for nutrition advice, support and communication during pregnancy. Included are 
women’s perceptions of what were negative factors in their experience of 
information access, and also, from their perspective, what could support better 
experience and behavioural outcomes. Unlike many studies, information sought from 
pregnant women was not restricted to a single topic (such as GWG or food safety or 
supplementation) but was more general and included all aspects of nutrition and 
GWG.   
 
In relation to study method, drawing the sample from the earlier quantitative study 
which comprehensively investigated women’s motivation, attitudes, nutrition 
knowledge and dietary practice allowed us to collect in-depth information about what 
characterises women dietary behaviour. Moreover, the sample was a group of women 
from five Australian states which allowed us to gain insight into women experience 
from different states. All participating women, however, were informed previously 
about the study aim and this initial knowledge may have created a recruitment bias.    
 
The results of this study cannot be generalised due to an over-representation of 
highly motivated women who were middle class, highly-educated, English-speaking 
and very interested in nutrition. Again, the majority of participants were from 
metropolitan or major regional centres, so the experiences of pregnant women in 
rural and remote areas may be under-represented as are the experiences of less 
educated, working class, non-English speaking background women. Their 
experiences could be explored in follow-up studies.   
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7.7 Conclusion 
In this article attention been brought to the mechanism by which poor dietary 
behaviour can be a product of pragmatism in decision making. The article highlights 
the influence of women’s unconscious incompetence and uncertainty and unattained 
needs on decision making, and draws attention to women’s high motivation as 
wasted momentum when it fails to result in the acquisition of accurate knowledge 
and adoption of healthy eating practices. It focuses on specific factors that influence 
women’s momentum to adopt healthy diet. 
 
Limitations in the provision of nutrition information and support by HCPs were 
identified as were the potential negative ramifications, including women’s increased 
confusion, their risk of acting on inaccurate information or failing to act, and for a 
few, an increased tendency to dismiss scientific advice after accessing unsound non 
evidence-based but persuasively presented information. Nevertheless, faced with the 
need to feed their families, women make pragmatic decisions dietary choices, with 
potentially negative consequences. The key concepts of women’s confidence and 
competence (the two not necessarily positively relate in relation to nutrition 
knowledge) were identified. The results of the study provide valuable insights that 
can inform antenatal practices and contribute to better health outcomes for mothers 
and their babies.  
 
For most pregnant women, HCPs are at the apex of the reliability hierarchy, which 
implies a considerable potential for their promotion of healthy dietary behaviour 
among pregnant women. Being the first and regular contact with pregnant women 
increases the opportunity to support women to improve their diet and provide them 
with necessary information. GPs, for example, have been reported to have the 
potential to provide nutrition information and care that will reduce risk factors and 
improve pregnant women’s nutrition behaviour (and reduce poor nutrition-related 
outcomes for both the women and their babies) during pregnancy and subsequently. 
Pregnancy is a critical period for individuals with lifestyle-related chronic disease 
and for the vast majority of mothers and babies who have the potential to develop 
such diseases as they age (Ball et al. 2013).  
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However, to meet pregnant women’s needs, HCPs should consider women’s 
preferences and their need for nutrition advice. Even women who express confidence 
and superficial satisfaction must be checked on by proactively engaging in discussion 
to address nutrition misperceptions that might otherwise go undetected.  
 
7.8 Suggestions for further research  
This study indicates that women are motivated; do value their nutrition during 
pregnancy and seek nutrition-related information. They identified a number of 
barriers and enablers to enhance their experience in gaining such information. 
Clearly HCPs have an important role to play in supporting pregnant women and 
enhancing nutrition care during pregnancy. Further studies are needed to investigate 
HCPs’ views about how they could address women’s needs and enhance nutrition 
care provided to pregnant women. These could be supplemented by research into 
educational interventions for women as well as the design, content and timing of 
nutrition information provided for, as this research has shown, it is not simply a 
matter of information alone but of when you provide it and how you provide it. It 
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8 'WOMEN'S NUTRITION KNOWLEDGE DURING PREGNANCY — A 
PRESSING NEED FOR ACTION!’ 
Preface 
 
Chapter Eight presents an overall discussion of the major findings of the combined 
results derived from both quantitative and qualitative components of the research. 
The findings of this thesis provide salutary insights into the effectiveness of nutrition 
education support for pregnant women. Although most women were highly 
motivated, confident and autonomous in their search for information and strongly 
indicated a willingness to change (and attempts to do so), even if well-educated there 
is the potential for this momentum to dissipate if they lacked the support and 
encouragement they felt they needed. Being highly motivated and autonomous in 
gaining information could also be considered a double-edged sword. An abundance 
of unreliable sources exist but the women lacked personal skills to discern the 
accuracy of the information. The journey of seeking information in many cases was 
misdirected. 
 
Health care providers are rightly situated to fulfil this vital role; however, currently 
they are far from able to do so, with the issues they themselves face and not being 
fully aware of women’s needs in this regard. The findings can be used to inform 
maternity care services and future educational initiatives for the provision of accurate 
nutrition information and dietary guidelines to support women making informed 
dietary choices during pregnancy. In addition, the roles of various HCPs in the 
provision of nutrition education need discussion and clarification. Study conclusions, 
strengths, limitations, implications for the future of nutrition education promotion in 
antenatal care and public health initiatives as well as recommendations for future 
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8.1 Introduction 
Poor maternal adherence to dietary and gestational weight gain (GWG) guidelines is 
a growing area of concern as it can negatively impact on the health of pregnant 
women and their unborn babies. With the intention of improving health — like many 
international countries — the Australian Government, primarily through the National 
Health and Medical Research Council (NHMRC) developed nutrition advice for 
people in general, and pregnant women in particular, by formulating and issuing 
dietary guidelines. The Institute of Medicine (IOM) guidelines for GWG have been 
adopted in Australia to provide advice about recommended weight gain during 
pregnancy. To ensure that these guidelines reach pregnant women, health 
departments recommend that health care providers discuss these guidelines with 
pregnant women during the antenatal period (Australian Health Ministers’ Advisory 
Council 2014). This study was undertaken to determine the extent of adoption of 
dietary guidelines by pregnant women and their perceived usefulness in informing 
the women’s diet selections.  
 
The overall aim of this research was to gain an in-depth understanding about the 
issues pertinent to pregnant women’s nutrition knowledge and what the women 
perceived as necessary in terms of nutrition education, care and support.  
 
8.2 Pulling the story together — meeting study aims and objectives 
The study employed a mixed methods approach. Quantitative research, in the form of 
a survey, explored pregnant women’s knowledge of key nutrition issues during 
pregnancy. Areas of limited understanding of nutrition during pregnancy included: 
the basic recommendations for the daily intake of the five food groups and standard 
serving size as well as food sources of key nutrients (and their importance during 
pregnancy), use of multivitamin and micronutrient supplements, food safety practices 
during pregnancy, choosing every day foods, the diet-health relationship, and GWG 
guidelines and management.  
 
Gaps in women’s knowledge and the women’s perceptions about the existence of 
such gaps in knowledge were explored. Pregnant women were found to have poor 
knowledge of the Australian Dietary Guidelines and Institute of Medicine gestational 
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weight gain guidelines recommendations. Women were highly knowledgeable about 
the broad dietary recommendations but lacked awareness of the detailed 
recommendations. For example, they knew eating more fruit and vegetables would 
help prevent excessive GWG; however, what constituted the recommended daily 
intake of fruit and vegetables in terms of serves and serving sizes was poorly 
understood. They were aware that energy requirements increase in pregnancy and 
they are not supposed to increase the food quantity until they ‘eat for two’, but they 
were unaware of the energy densities of various foods and this impeded informed 
choice. An in-depth investigation of knowledge of nutrition information revealed 
misconceptions in a range of areas including standard serving size, nutrient content 
of certain foods, energy density of fat, and the importance of key nutrients in 
pregnancy.  
 
Women’s attitudes toward selected nutrition topics were explored. This was achieved 
by seeking women’s views regarding how important they considered it was for them 
to know about these nutrition topics and to what extent they were confused about 
them. Nutrition issues that women considered to be of high importance were (in 
descending order): food safety, GWG recommendations, nutritional requirements in 
pregnancy, nutritional properties of foods, cooking and food preparation skills, how 
to apply the nutrition knowledge and skills to their daily lives, the Australian dietary 
guidelines for healthy eating in pregnancy, reading foods labels, and appropriate 
serve sizes for meals and snacks. Very few expressed confusions about these topics. 
For the few who did, the nutrition issues that they considered most confusing were 
(in descending order): the Australian dietary guidelines for healthy eating in 
pregnancy; reading foods labels; appropriate serve sizes for meals and snacks, and 
nutritional properties of foods which were equally confusing); how to apply the 
nutrition knowledge and skills to their daily lives, GWG recommendations, food 
safety, and nutritional requirements in pregnancy.  
 
Despite the value they placed on good nutrition during pregnancy and their 
confidence in their knowledge of nutrition, it was determined that the women lacked 
such knowledge.  
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Women’s motivations for healthy eating, their perceptions of their attempts to adopt 
a healthy diet, and their reported adherence to the recommended dietary intakes were 
also examined. This information was important to determine whether women’s 
motivations, their attempts to adopt a healthy diet and their reported dietary intakes 
were aligned. The great majority of pregnant women surveyed believed that 
achieving healthy eating in pregnancy was highly important. Most were highly 
motivated to adopt or try to maintain a healthy diet. They were very confident in 
their ability to make some lasting changes to attain this goal. They were very ready 
to take this step and believed they were trying to do so. 
 
The links between women’s nutrition knowledge and motivations for healthy eating 
and their adherence to the recommended intake of the five food groups with extras 
also were examined. It was found that reported dietary intakes were poor. No 
pregnant women met the recommended intakes for all five food groups. Poor 
knowledge of these recommendations was evident. Knowledge of selected 
recommendations (for fruit, vegetables, and breads and cereals) increased the 
likelihood of those foods’ consumption. Thus, in spite of being highly motivated and 
confident of their own knowledge and ability to sustain a healthy diet, the pregnant 
women surveyed did not know much about nutrition and failed to adhere to 
recommended dietary intakes. 
 
To gain a broader understanding of this little researched area, the study explored 
women’s perceptions and experiences about the possible explanations for these 
findings and ways to improve the existing situation. The findings confirmed the 
knowledge gaps detected by the quantitative survey and the gap between women’s 
perceptions of the extent of their knowledge and relative lack of confusion, and their 
actual lack of knowledge and their confusion on a number of issues related to 
nutrition. The qualitative study also contributed to greater depth and breadth of 
understanding about women’s experiences in gaining nutrition related information 
during pregnancy. 
 
While pregnant women were found to regard their health care providers (HCPs) as 
trusted sources of information, opportunities to access individually tailored, timely 
and appropriate information were reported to be limited, leaving women with unmet 
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needs. Limitations in the HCPs’ provision of nutrition information and support were 
identified, together with their potential negative ramifications, including women’s 
increased confusion, their becoming overwhelmed and failing to act, or acting on 
inaccurate information. There was also a risk of women becoming dismissive of 
scientific advice when they were increasingly exposed to other sources of 
information. However, as the women still needed to feed themselves and their 
families, they made pragmatic decisions about dietary choices, with potentially 
negative consequences. Key concepts of women’s confidence and competence in 
relation to nutrition knowledge were identified.  
 
8.3 Overall discussion of the findings 
The main finding of the survey was that women’s attitudes towards nutrition 
information and their knowledge, as well as their motivation to adopt healthy eating 
and their dietary behaviour, are not aligned. Although women believed that knowing 
about a number of nutrition topics was important, were confident in their knowledge, 
and did not express confusion about nutrition, they exhibited poor nutrition 
knowledge. In addition, no pregnant woman in this study met the recommended 
intakes for all five food groups. Women’s lack of knowledge was identified as a 
predictor for women’s noncompliance with dietary guidelines.  
 
An important finding not previously reported in the literature was that if pregnant 
women believed they were knowledgeable about and were consuming a healthy diet, 
they were less likely to seek help to improve their knowledge and were less likely to 
make changes to improve their eating habits. Women’s beliefs about their level of 
knowledge did not reflect their actual knowledge level, nor the consistency of their 
dietary practices with official guidance. This situation may negatively contribute to 
the excessive gestational weight gain being experienced by obstetric populations in 
Australia. Poor dietary practices may also impact on pregnancy outcomes and the 
future health of their infants.  
 
Pregnant women’s low knowledge levels and poor compliance with dietary 
guidelines are reflective of the wider society. Poor nutrition knowledge has been 
reported among the Australian general population (Hendrie et al. 2008; Worsley et 
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al. 2011). The latest National Nutrition and Physical Activity Survey identified that 
most Australians did not meet the minimum recommended serves for the five major 
food groups (Australian Bureau of Statistics 2016). The Australian Dietary 
Guidelines, most recently revised in 2013, have not been well communicated to the 
public (Web CIPHER 2016). The findings of this study indicated that most of the 
pregnant women were not aware of the dietary guidelines. These findings confirm 
that the current strategies to disseminate dietary guidance across communities have 
not been effective. This situation needs to change to achieve reductions in the burden 
of ill health attributed to poor dietary practices, especially during pregnancy.   
 
The study found that a potential contributor to women’s inadequate knowledge was a 
shortfall in healthcare providers’ support, resulting in women sourcing nutrition 
information from the media. Although women were highly motivated to gain 
accurate information that could inform their dietary and GWG behaviours, the 
process of gaining the information often hindered rather than helped them. Poor 
nutrition knowledge was a product of accessing different types of information 
sources, each of which had (different) limitations. Accessing media, especially the 
Internet, as a source of health information was not something new among almost all 
women (Huberty et al. 2013; Nikolova et al. 2015). However, in the absence of 
adequate information from preferred and trusted sources, namely healthcare 
providers, the women became overly reliant on and used sources like the internet and 
books to meet their unmet needs — not always successfully. The quality of the 
information available via the popular media was variable and included both accurate 
information and misinformation.  
 
It has been argued that mass media can provide several powerful avenues for 
communicating nutrition information to the public (Miller et al. 2006), but it can also 
be a platform for disseminating inaccurate and misleading information which can 
increase confusion and uncertainty. The quality of online health information in 
general, and pregnancy-related nutrition information in particular, has been raised as 
a concern by several researchers (Eysenbach et al. 2002; Storr et al. 2017). 
Inaccurate and contradictory dietary advice can be detrimental to individuals’ 
understanding of nutrition and their ability to adopt healthy eating behaviours (Miller 
et al. 2006). A recent Australian study designed to assess online pregnancy-related 
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food and nutrition information for accuracy against the 2013 Australian Dietary 
Guidelines, found that 60% of the 693 maternal-related nutrition websites reviewed 
provided inaccurate or mixed (accurate and inaccurate) information (Storr et al. 
2017). In regard to the gestational weight gain recommendation (GWG), another 
study has found that the majority of online websites did not contain the latest 
information on the IOM guidelines and either provided inaccurate or incomplete 
information, or had no recommendations at all (Chang et al. 2016). Furthermore, for-
profit webpages have been found to dominate the internet sphere and had a high 
probability of containing inaccurate, incomplete, or no specific recommendations 
(Chang et al. 2016). Contributing to the problem has been the use of search engines 
where ‘top of the page’ entries that answer a query or respond to search term/s are 
advertisements, followed often by other commercial sites or controversial views and 
non-peer reviewed materials (Davies et al. 2002). Such a situation can decrease 
women’s opportunities to access accurate information about dietary and GWG 
guidelines when they rely on online sources for information. This has the potential to 
increase their risk of acquiring poor knowledge and eventually adopting poor dietary 
behaviours and poor GWG management practices. 
 
Exposure to inaccurate information may produce a risk that pregnant women 
mistakenly believe and act upon it. They may feel confident of their level of 
knowledge, as was shown in our study. What made the situation even worse was that 
although government websites contained the most accurate and current information, 
these sites have been found to contain a proportion of mixed and inaccurate 
pregnancy nutrition related information (Storr et al. 2017). In addition, the 
readability of the information provided on government websites was considered 
difficult and at a level above the recommended reading levels for the public (Storr et 
al. 2017). The use of difficult to understand language can contribute to 
misinterpretation of the information, especially for women from culturally or 
linguistically diverse backgrounds or of lower socio-economic status (Nikolova et al. 
2015).  
Individuals who are not well informed about science and scientific research may also 
be confused by various features of scientific research. Individuals may think that 
nutrition authorities frequently alter their views about healthy eating, which can 
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contribute to confusion and act as a barrier for healthy eating (Miller et al. 2006) 
(Shopping for Health 2003). Specifically raised in this study was accessibility via the 
Internet to dietary guidelines that originated from different countries (Nikolova et al. 
2015; Storr et al. 2017). The contents are not necessarily compatible with the 
guidelines or clinical practice of the home country of the person performing the 
search. Women in this study were confused by discrepancies in country-specific 
dietary recommendations in regard to food safety during pregnancy. Similarly Storr 
et al (2017) identified mercury during pregnancy as the topic with the highest 
percentage of mixed and inaccurate information. Australian advice relating to fish 
species high in mercury is not consistent with advice for fish species high in mercury 
in other countries. Such inconsistencies may lead women to question evidence-based 
guidelines and increase noncompliance, thus creating risks to women’s and their 
unborn babies’ health.  
 
8.4 A framework for learning  
The study added valuable new insights into women’s learning based on the concepts 
of confidence and competence, as summarised in Figure 8-1. From the women’s 
perspective, a healthy diet was important for their own and their unborn baby’s 
health. Thus, nutrition information was seen as empowering, as it enabled women to 
optimise their dietary behaviour. Women were eager to learn about nutrition. 
However, the process of gaining information sometimes resulted in a negative 
influence on net knowledge gained. The findings highlighted the difficulties that 
motivated women may face in attempting to acquire nutrition information. This can 
result in a waste of their motivation and effort as it produces negligible valid 
knowledge. This could be described this as ‘wasted momentum’. Women were often 
unaware that they did not obtain valid material, and sometimes showed unwarranted 
confidence in their skills/knowledge. This may further prevent them from seeking 
help from their HCPs. In the absence of enquiry-based communication, their HCPs 
did not recognise their needs. It was a vicious cycle, initiated and maintained by a 
lack of open communication and the preconceptions of both pregnant women and 
their HCPs, fostered by a lack of HCP consultation time, and further complicated by 
a reliance on mass media and social networks as sources of information.  
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Figure 8-1 Framework of women's experience in gaining nutrition information 
and its influence on their eating behaviour as well as the reported barriers and 
enablers for healthy eating. 
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The findings of the research were consistent with Burch’s Conscious Competence 
Learning Model. In regard to nutrition in pregnancy (or facets of that nutrition) most 
women surveyed were located in the unconscious incompetence stage, that of poor 
knowledge and high perceived confidence. Women in this stage would be considered 
to be unaware of the knowledge or skills that they lacked, also referred to by 
Cannonet al. (2010) as a ‘blindspot’. While they may be aware of the need for a 
‘healthy diet’ during pregnancy, they may not be aware of how to achieve that goal. 
More than 60% of the women surveyed, for example, were unaware of the existence 
of the Australian dietary guidelines for pregnant women. Given that this was the 
case, they could not be expected to ask their HCP questions, such as what would be 
the advised number of serves and serving sizes for various foods. 
  
Other women were located in the conscious incompetence phase, stage 2 (Cannon et 
al. 2014). Becoming pregnant prompted most women to seek relevant information, 
be it about diet or delivery. Many were conscious of the need to protect their unborn 
baby. Indeed, the issue of food safety was given the highest priority by the women 
surveyed. Women were aware that there were things to avoid, but uncertain exactly 
what. Women would be considered to be in the conscious incompetence phase, 
where information seeking behaviour was initiated. At this stage, women may exhibit 
moderate perceived knowledge (they know what they did not know) and moderate 
perceived confidence (less likely to be overconfident). They might also be more open 
to new knowledge. This is a critical stage because it is here that the women may 
acquire accurate information and begin the journey to conscious competence (stage 
3) or they may acquire inaccurate information and regress to the first stage, that of 
unconscious incompetence where, believing themselves well-informed, they can 
make poor decisions. This last situation is particularly dangerous as the women 
embracing the wrong information may confidently make poor decisions and be 
resistant to further change.  
 
The presence of a supportive environment can be a key to knowledge acquisition and 
integration into practice. The optimal situation is exposure to accurate information in 
a supportive environment. In relation to nutrition during pregnancy, HCPs are best 
placed to provide both. Such an environment involves feedback, reflection, 
reassurance, as well as provision of accurate information. It is a genuinely 
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collaborative process over the term of the pregnancy and may extend before and 
after, as one participant’s experience clearly illustrated. Her positive experience with 
her HCP (a dietitian) during pregnancy resulted in her decision to continue working 
with the HCP after the birth to manage a healthy diet for a breastfeeding woman (and 
infant nutrition). Accurate information provides an opportunity for change, but a 
supportive environment increases the possibility of change and the likelihood of such 
a change being long lasting. 
 
In our research, very few women were observed to be in the conscious competence 
phase, stage 3, in relation to the multiple areas of nutrition in pregnancy. This stage 
is characterised by a person having gained relevant knowledge and skills, while 
being aware of skills that are present and skills that are lacking (Cannon et al. 2014). 
Confidence at this stage is better grounded. At this stage, a person requires ongoing 
support and feedback to master a skill and put knowledge into practice on a routine 
basis. Once the knowledge or skill is ‘automated’, the person has entered the stage 4. 
This has not been observed in our study. This may be partly due to the complexity of 
the knowledge area.    
 
The most frequently observed situation in the study was women being ‘alone’ in their 
journey. Attempting to fill unmet needs independent of their HCPs, they were often 
exposed to confusing and contradictory information. Women sometimes felt 
overwhelmed and sometimes uncertain or even confused by their exposure to so 
much information from many different sources. However, ultimately women felt the 
need to nourish themselves and their babies and thus they pragmatically took action, 
but the action itself was not always well-advised.  
 
Women’s responses to nutrition information indicated a certain level of pragmatism 
consisting of ‘overdoing it’ (dietary restriction or overconsumption) or ‘loosening it’ 
(justifying the failure to adhere strictly to the dietary guidelines) or even ignoring the 
guidelines if it was inconsistent with their desired pattern of consumption. On the 
other hand, women could be genuinely responsive to the provision of accurate 
nutrition information by a supportive HCP where the HCP effectively met the 
woman’s needs. Accurate, timely, tailored advice can empower women appropriately 
and result in optimal dietary change. 
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8.5 Support of health care providers 
The present study also provided important data on women’s perceived needs for 
support from their health care providers (HCPs). Although most of the women were 
confident in their ability to gain the required information, they still noted that they 
needed their HCPs’ support in different ways. Women identified four main areas of 
active engagement with their HCPs: (i) provision of factual and practical advice; (ii) 
directing them to reliable sources; (iii) engaging in discussion with them; and (iv) 
commenting on or reflecting on the women’s progress/achievements.  
 
Consistent with a previous study (Szwajcer et al. 2009), women wanted their HCPs 
to supply them with nutrition information in a way that was consistent with their 
needs for such information. Factual information was needed with an emphasis on the 
benefits of optimal maternal nutrition for their and their babies’ health. Pregnant 
women identified the need for detailed and practical advice on matters such as what 
types of foods to consume and in what amounts, GWG recommendations and 
information about GWG management and physical activity. This finding is 
consistent with the findings of other studies (de Jersey et al. 2013; Downs et al. 
2014).  
 
The internet is an important element of contemporary women’s information sourcing 
practices, but the HCPs did not provide women with support to facilitate their 
appropriate use of this medium. The internet has been reported to be used on a 
regular basis to seek information mostly about foetal development and nutrition in 
pregnancy (Sayakhot (2016). In this study, pregnant women expressed their desire 
for their HCPs to direct them to reputable online sources that would provide 
appropriate guidelines and offer the practical ideas they sought. In order to achieve 
this, HCPs need to be familiar with reliable online resources and advise women on 
strategies to reduce the confusion that is generated by the often overwhelming and 
contradictory information accessible via the internet (Buultjens et al. 2012). HCPs 
also need to be aware of specific areas of women’s confusion, differences in dietary 
guidelines from various countries, and encourage them to access and use Australia’s 
official guidelines which are tailored to conditions in this country.  
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Most women in this study identified that the availability of ‘hot-line’ services to 
answer their queries, especially where such a service was offered or managed by 
HCPs, would be of assistance. Such a service could offer immediate support and help 
for women at the time they needed it most and should be provided by reliable sources 
that could assist them to make rational, evidence-based decisions. Given the 
complexity of dietary change and the evolving nature of dietary advice, it could be 
reasonably assumed that pregnant women would not be expected to be able to keep 
up-to-date or discern between evolving knowledge areas. Directing women to 
interactive, reputable sources could play a key role in alleviating women’s feelings of 
being overwhelmed, confused and frustrated when confronting the huge volume and 
complex nature of information available.  
 
The women considered proactive discussion with their HCPs as a potential enabler to 
utilising the provided information effectively. A simple suggestion was made that 
HCPs compile a list of most frequently asked questions from other women and use 
these as a starting point to engage newly-presenting pregnant women in nutrition-
related conversations. HCPs also could explore with women their perceptions of 
what constituted a healthy diet through the use of a simple tool (e.g. a relatively 
short, six item food frequency questionnaire (Bookari et al. 2017a). Such a tool 
should be designed to facilitate identification of the women’s misconceptions and 
inappropriate dietary practices, which could then be addressed effectively. Engaging 
in discussion would also help HCPs to identify the woman’s stage of learning, and 
thus the relevant support required by the woman to that assist her to move to the next 
stage.  
 
Women felt that their HCPs should place greater emphasis on the importance of 
nutrition during pregnancy. This would include identification of nutrition topics of 
particular importance in pregnancy, ensuring that the women understood what was 
needed of them and determining whether the information was being applied in their 
diets. More so, the women indicated that the HCPs needed to raise important 
nutrition advice at every visit. The World Health Organization (2016a) also makes 
this recommendation. This, the women observed, rarely took place. Lastly women 
identified that their HCP needed to provide reassurance about their eating practices 
and/or GWG habits and acknowledge and confirm the correctness of their knowledge 
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about nutrition-related issues. This would help to put women’s minds at ease and 
encourage them to maintain healthy eating behaviours (Szwajcer et al. 2009).  
 
For HCPs to be able to provide the types of support identified by the women in this 
study, they need to have the knowledge and expertise to do so. HCPs have been 
reported to hold positive attitudes towards nutrition during pregnancy and value 
nutrition education and their perceived role in educating pregnant women. However, 
studies also have identified a number of barriers and challenges that hinder the 
provision of appropriate nutrition care to meet women’s needs (Arrish et al. 2014; 
Lucas et al. 2014a; Arrish et al. 2016a). These barriers included a lack of basic 
nutrition knowledge, lack of time to engage in discussion on nutrition, lack of 
resources to update and improve their knowledge, and the lack of relevant education 
and training (Lucas et al. 2014a; Arrish et al. 2016b; Arrish et al. 2016a). Nutrition 
education during their midwifery education or after registration has been found to be 
limited, with only half of the midwives reported receiving such education (Arrish et 
al. 2016a). This lack of midwifery education would need to be addressed if women’s 
desire for nutrition support from their HCP is to be met. 
 
8.6 Implication for future research  
This study has identified the relevance of a learning model to increase understanding 
of women’s experiences of gaining nutrition information, particularly different stages 
of learning. Future research could explore both women’s experiences and their 
HCPs’ perceptions about how to use this model to provide appropriate support within 
the antenatal care environment. Further research also needed to test the feasibility of 
engaging the media (especially the internet) as a supportive tool to provide additional 
nutrition care for women in a more interactive, evidence-based way. Such research 
should aim to create practical new ways to connect with and support mothers through 
the use of various media to connect women with their most trusted source of 
information, their HCPs.  
 
The limited representativeness of this study’s participants provides opportunities for 
further complementary research to ‘fill the gaps’. The majority of participants in this 
study were highly motivated, well-educated, English-speaking, middle class women 
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interested in nutrition and from metropolitan or major regional centres. The 
experiences of pregnant women in rural and remote areas are thus likely to be under-
represented as are the experiences of less educated, working class, non-English 
speaking background women, young pregnant women (aged under 20, and excluded 
from the original survey) or other pregnant women from minority populations. The 
experiences of other women and girls in gaining knowledge, their gaps in knowledge 
and practice, and their perceptions of barriers to knowledge and skills acquisition and 
implementation could be explored in follow-up studies, as could the extent of their 
access to services, and the design, implementation and evaluation of targeted 
nutrition education interventions.  
 
8.7 Significance of the study and contributions to knowledge  
This mixed method study of Australian pregnant women has shed new light on 
women’s knowledge of nutrition and gestational weight gain, and their attitudes, 
motivations and dietary practices during pregnancy. Importantly, this study is the 
first Australian study to provide a comprehensive view of women’s nutrition related 
knowledge and the women’s own perspectives of the processes they use to gain 
nutrition information, and the barriers and enablers they experience when gathering 
and utilising information and attempting to improve their dietary behaviour.  
 
A key novel contribution regarding factors influencing women’s knowledge and their 
dietary behaviours during pregnancy was the finding that, in the absence of support 
from an authoritative party (HCPs), they become over reliant on media (especially 
the internet) as a source of information. This is likely to be an important factor in the 
variance between women’s attitudes and motivations and their nutrition knowledge 
and dietary behaviours. Pregnant women’s beliefs about their dietary knowledge and 
practice and their positive desire to adopt a healthy diet did not reflect their nutrition 
knowledge and reported adherence to dietary guidelines.  
 
The study also identified the barriers to and potential enablers that support women to 
achieve an optimal diet for their own and their baby’s health. This vital knowledge 
can be used to better support pregnant women to achieve their goals for a healthy 
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pregnancy and to improve the nutrition care provided by maternity services delivery 
in Australia. 
 
The research findings highlight that effective dietary guidance requires a process for 
providing the relevant information to the people for whom it is important, in a 
manner they find useful, in order to facilitate its application. Thus science-based 
guidance optimally should include the provision of detailed and practical dietary 
advice.  
 
Importantly, this study has provided a framework for understanding the processes 
that women go through to seek, consider, and act on nutrition information. Key 
elements of this framework include women’s high motivation and positive intention 
to learn and adopt healthy eating. Without effective support from HCPs this 
momentum can be wasted and result in poor dietary behaviours.  
 
The figure illustrating the process and the key interactions that can increase or 
decrease effort, knowledge, confidence and confusion was developed based on the 
study findings. This figure is helpful in its simplicity. Such a framework can assist 
HCPs understand their roles in supporting women’s attempts to be better informed 
about nutrition during pregnancy and how to best support women in this process 
across the pregnancy. 
 
Of further significance, this study has identified a model of learning that is relevant 
to understanding women’s acquisition of nutrition knowledge during pregnancy. The 
Conscious Competence Learning Model consists of four stages. Movement from one 
stage to another can be influenced by the degree of support women receive from their 
HCPs and if that support matches their stage of learning and effectively meets their 
needs. Women (like other learners) require continuous support as they progress 
between stages. This movement is not simply linear but may be interrupted by 
inaccurate information or a lack of support, which may result in the person 
regressing from one stage 2 to a previous stage, while exposure to accurate 
information and a supportive environment would facilitate a person to progress to the 
next stage/s. 
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Further exploration of the relevance of this learning model within antenatal care 
practice is warranted. It has the potential to increase the effectiveness of HCPs in 
supporting women’s acquisition and application of nutrition knowledge, with 
potential benefits both for herself and her baby. 
 
8.8 Strengths and limitations  
A key strength of this study was the use of a mixed methodology approach within the 
one study population to provide breadth and depth of understanding of nutrition-
related and GWG knowledge of pregnant women.  
 
The survey component of the research comprehensively explored nutrition 
knowledge of a large sample of pregnant Australian women in eight distinct areas: 
recommended intakes of five food groups and extras, food sources of nutrients, 
vitamin and other supplements during pregnancy, healthy meal proportions and 
serving sizes, choosing everyday food, diet-health relationship, the importance of key 
nutrients in pregnancy and food safety practice in pregnancy, in addition to GWG 
recommendations and management. The survey incorporated mostly multiple choices 
questions that were intentionally very simple to encourage women’s responses. The 
results clearly demonstrated the low level of knowledge of even simple information.  
 
This dissertation has limitations that should be noted. The results of this study cannot 
be generalised due to the non-representative nature of the convenience, cross-
sectional sample obtained mostly from New South Wales (Australia), over-
representation of educated middle class, English-speaking women (with a planned 
pregnancy) and a possibility of bias towards those interested in nutrition. However, 
the findings regarding women’s adherence to the AGHE for pregnancy were largely 
consistent with a recent national representative study (Malek et al. 2016a). 
 
The results indicated the women’s diets were not consistent with recommended 
dietary intakes. In addition, women’s nutrition knowledge was poor even for an 
educated middle-class cohort, thus giving rise to the proposition that the results 
would likely be worse for a lower educated, socio-economically disadvantaged 
cohort. Language may have been a barrier that excluded non-English-speaking 
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women, who may be at higher risk of low knowledge compared to English speaking 
women. Categorising the demographic questions limited the ability to compare the 
current study sample’s demographic characteristics with the state and national 
profiles. 
 
Cultural differences in women’s knowledge about the nutrition and GWG 
recommendations were not measured and commented on as maternal ethnicity was 
not included in this study and it was administered in English. Thus, women for 
whom English was not their main language were excluded. Self-reported weight and 
height were used to calculate the BMI and may have been inaccurate. However, it 
has been reported that self-reported weight and height are positively correlated with 
the measured anthropometrics (May et al. 2014). 
 
The study’s use of a modified simple and validated FFQ rather than more complex 
methods to assess women’s dietary intake reduced respondent burden and allowed 
easy comparison of women’s reported intakes to AGHE for pregnancy, with the 
results then compared to women’s knowledge about the same recommendations. 
However, the results may underestimate the actual adherence levels as it used a short 
list of examples for each food group and did not account for some differences in 
special diets (e.g. vegetarian). A more comprehensive list of food examples and 
additional questions for women on special diets are recommended to overcome these 
issues in future studies. 
 
8.9 Conclusion 
Nutrition during pregnancy is an important public health issue, as it impacts on a 
healthy pregnancy and outcome, and also shapes the on-going health of the mother 
and baby. Greater attention needs to be directed to this issue and this study has 
provided important insights into what steps can be taken to support women to 
improve their diets during pregnancy. 
 
Through exploring women’s knowledge of nutrition and their reported dietary 
behaviours, and their experiences of and perceptions on how to improve the 
provision of nutrition information, this study’s findings provide salutary insights into 
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the effectiveness of nutrition education support for pregnant women. What is 
undertaken through antenatal clinics and by health care providers is valued but far 
too limited in scope and volume. It also appears to be counterproductive, as it forces 
women to seek advice elsewhere, which at best is confusing but more often is 
inaccurate and can undermine evidence-based practice. The study’s findings indicate 
that more time should be provided by health care providers to emphasise the 
importance of nutrition during pregnancy and to provide the advice and support 
women are keen to receive and motivated to apply.  
 
The study identified that women’s feelings of confidence and competence with 
regard to nutrition knowledge and its application influenced their information 
seeking behaviours and their interactions with their healthcare providers. The 
Conscious Competence Learning Model appears to have direct relevance to the 
acquisition of nutrition knowledge by pregnant women and exploration of its 




















~ 242 ~ 
 
9 REFERENCES 
Adams, L. (2016). "Gordon Training International – Learning a new skill is easier 
said than done." Retrieved 15-12-2016, from 
http://www.gordontraining.com/free-workplace-articles/learning-a-new-skill-
is-easier-said-than-done. . 
Ajzen, I. (1991). "The theory of planned behavior." Organizational Behavior and 
Human Decision Processes. 50(2): pp. 179–211. 
Al, M. D., Van Houwelingen, A. C. and Hornstra, G. (2000). "Long-chain 
polyunsaturated fatty acids, pregnancy, and pregnancy outcome." American 
Journal of Clinical Nutrition. 71(1): pp. S285–291. 
Anderson, A. S. (2001). "Pregnancy as a time for dietary change?" Proceedings of 
the Nutrition Society. 60(4): pp. 497–504. 
Anderson, A. S., Campbell, D. and Shepherd, R. (1993). "Nutrition knowledge, 
attitude to healthier eating and dietary intake in pregnant compared to non-
pregnant women." Journal of Human Nutrition and Dietetics. 6(4): pp. 335–
353. 
Anderson, C. (2010). "Presenting and evaluating qualitative research." American 
Journal of Pharmaceutical Education. 74(8): pp. 141–152. 
Arden, M., Duxbury, A. and Soltani, H. (2014) "Responses to gestational weight 
management guidance: A thematic analysis of comments made by women in 
online parenting forums." BMC Pregnancy Childbirth. 14:216, p. 12. 
Arrish, J., Yeatman, H. and Williamson, M. (2014). "Midwives and nutrition 
education during pregnancy: A literature review." Women and Birth. 27(1): 
pp. 2–8. 
Arrish, J., Yeatman, H. and Williamson, M. (2016a). "Australian midwives and 
provision of nutrition education during pregnancy: A cross sectional survey 
of nutrition knowledge, attitudes, and confidence." Women and Birth. 29(5): 
pp. 455–464  
Arrish, J., Yeatman, H. and Williamson, M. (2016b) "nutrition education in 
Australian midwifery programmes: A mixed-methods study." Journal of 
Biomedical Education. 2016:9680430, p. 12 DOI: 10.1155/2016/9680430. 
Ashley-Martin, J. and Woolcott, C. (2014). "Gestational weight gain and postpartum 
weight retention in a cohort of Nova Scotian women." Maternal and Child 
Health Journal. 18(8): pp. 1927–1935. 
~ 243 ~ 
 
Au, N. (2012). "The health care cost implications of overweight and obesity during 
childhood." Health Services Research. 47(2): pp. 655–676. 
Australian Bureau of Statistics. (2013). "Feature article 1: Children who are 
overweight or obese." Retrieved 29-10-2014, from 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/1301.0Chapter110620
09%E2%80%9310. 
Australian Bureau of Statistics. (2015). "National Health Survey: First Results, 2014-





Australian Bureau of Statistics (2016). Australian Health Survey: Consumption of 
food groups from the Australian Dietary Guidelines, 2011-2012   
Australian Health Ministers’ Advisory Council (2012). Clinical Practice Guidelines: 
Antenatal Care – Module 1. Canberra, Australian Government Department of 
Health and Ageing. 
Australian Health Ministers’ Advisory Council (2014). Clinical Practice Guidelines: 
Antenatal Care – Module 2. Canberra, Australian Government Department of 
Health and Ageing. 
Ball, L., Johnson, C., Desbrow, B. and Leveritt, M. (2013). "General practitioners 
can offer effective nutrition care to patients with lifestyle-related chronic 
disease." Journal of Primary Health Care. 5(1): pp. 59–69. 
Bandura, A. (1993). "Perceived self-efficacy in cognitive development and 
functioning." Educational Psychologist. 28(2): pp. 117–148. 
Bandura, A. (1999). "A social cognitive theory: An agentic perspective." Asian 
Journal of Social Psychology. 2: pp. 21–41. 
Baranowski, T., Weber Cullen, K. and Baranowski, J. (1999). "Psychosocial 
correlates of dietary intake: Advancing dietary intervention." Annual Review 
of Nutrition. 19: pp. 17–40. 
Bartholomew, L. K., Parcel, G. S., Kok, G. and Gottlieb, N. H. (2006). Intervention 
mapping: Designing theory and evidence-based health promotion programs. 
San Francisco, CA: Jossey-Bass. 
Bartlett, J. E., Kotrilik, J. W. and Higgins, C. C. (2001). "Organizational research: 
Determining appropriate sample size in survey research." Information 
Technology, Learning and Performance Journal 19(1): pp. 43–49. 
~ 244 ~ 
 
Baskin, R., Hill, B., Jacka, F. N., O' Neil, A. and Skouteris, H. (2016) "Antenatal 
dietary patterns and depressive symptoms during pregnancy and early post-
partum." Maternal & Child Nutrition. 13:1, p. e12218 DOI: 
10.1111/mcn.12218. 
Bates, B., Lennox, A., Prentice, A., Bates, C., Page, P., Nicholson, S., et al. (2014). 
National Diet and Nutrition Survey. Results from Years 1-4 (combined) of 
the Rolling Programme (2008/2009 - 2011/12) Department for Health. 
London, Public Health England. 
Begley, A. (2002). "Barriers to good nutrient intakes during pregnancy: A qualitative 
analysis." Nutrition & Dietetics. 59(3): pp. 175–180  
Bhattacherjee, A. (2012). Social science research: Principles, methods, and practices 
Textbooks Collection.Book 3. 2nd ed. 
Bianchi, C. M., Huneau, J.-F., Le Goff, G., Verger, E. O., Mariotti, F. and Gurviez, 
P. (2016) "Concerns, attitudes, beliefs and information seeking practices with 
respect to nutrition-related issues: A qualitative study in French pregnant 
women." BMC Pregnancy and Childbirth. 16:306, p. 14, DOI: 
10.1186/s12884-016-1078-6. 
Blair, B. (2012). Gestational weight gain survey final report Ontario, Family Health 
Service. 
Bloomingdale, A., Guthrie, L. B., Price, S., Wright, R. O., Platek, D., Haines, J., et 
al. (2010). "A qualitative study of fish consumption during pregnancy." 
American Journal of Clinical Nutrition. 92(5): pp. 1234–1240. 
Blumfield, M., Hure, A., Macdonald-Wicks, L., Patterson, A., Smith, R. and Collins, 
C. (2011) "Disparities exist between national food group recommendations 
and the dietary intakes of women." BMC Women's Health. 11:37, p. 9, DOI: 
10.1186/1472-6874-11-37. 
Blumfield, M. L., Hure, A. J., Macdonald-Wicks, L., Smith, R. and Collins, C. E. 
(2012). "Systematic review and meta-analysis of energy and macronutrient 
intakes during pregnancy in developed countries." Nutrition Reviews. 70(6): 
pp. 322–336. 
Blumfield, M. L., Schreurs, M., Rollo, M. E., Macdonald-Wicks, L. K., Kokavec, A. 
and Collins, C. E. (2015). "The association between portion size, nutrient 
intake and gestational weight gain: A secondary analysis in the WATCH 
study 2006/7." Journal of Human Nutrition and Dietetics. 29(3): pp. 271–280  
Bondarianzadeh, D. (2008). Food safety in pregnancy: An exploration of lay and 
professional perspectives. Doctor of Philosophy thesis, University of 
Wollongong. 
~ 245 ~ 
 
Bondarianzadeh, D., Yeatman, H. and Condon-Paoloni, D. (2007). "Listeria 
education in pregnancy: Lost opportunity for health professionals." 
Australian and New Zealand Journal of Public Health. 31(5): pp. 468–474. 
Bondarianzadeh, D., Yeatman, H. and Condon-Paoloni, D. (2009). "A qualitative 
study of the Australian midwives' approaches to Listeria education as a food-
related risk during pregnancy." Midwifery. 27(2): pp. 221-228. 
Bookari, K., Yeatman, H. and Williamson, M. (2013). "Exploring pregnant women's 
current level of nutrition knowledge, attitudes, and readiness for dietary 
change during pregnancy." Women and Birth. 26(Supplement 1): p. S23. 
Bookari, K., Yeatman, H. and Williamson, M. (2014). Nutrition during pregnancy – 
Exploring women's knowledge and models of nutrition communication. ICM 
30th Triennial Congress - Midwives, Prague, Czech Republic. 
Bookari, K., Yeatman, H. and Williamson, M. (2016a ) "Exploring Australian 
women’s level of nutrition knowledge during pregnancy: A cross-sectional 
study." International Journal of Women's Health. 8, pp. 405–419. 
Bookari, K., Yeatman, H. and Williamson, M. (2016b) "Australian pregnant 
women's awareness of gestational weight gain and dietary guidelines: 
Opportunity for action." Journal of Pregnancy. 2016:8162645, p. 9 DOI: 
10.1155/2016/8162645. 
Bookari, K., Yeatman, H. and Williamson, M. (2017a). "Falling short of dietary 
guidelines  – What do Australian pregnant women really know? A cross 
sectional study." Women and Birth. 30(1): pp. 9–17. 
Bower, C., Miller, M., Payne, J. and Serna, P. (2005). "Promotion of folate for the 
prevention of neural tube defects: Who benefits?" Paediatric Perinatal 
Epidemiology. 19(6): pp. 435–444. 
Brantsæter, A. L., Haugen, M., Samuelsen, S. O., Torjusen, H., Trogstad, L., 
Alexander, J., et al. (2009). "A dietary pattern characterized by high intake of 
vegetables, fruits, and vegetable oils is associated with reduced risk of 
preeclampsia in nulliparous pregnant Norwegian women." Journal of 
Nutrition. 139(6): pp. 1162–1168. 
Braun, V. and Clarke, V. (2006). "Using thematic analysis in psychology." 
Qualitative Research in Psychology. 3(2): pp. 77–101. 
Britten, N., Ed. (1999). Qualitative interviews in healthcare. Qualitative research in 
health care London, BMJ Books. 
Brophy-Herb, H., Silk, K., Horodynski, M., Mercer, L. and Olson, B. (2009). "Key 
theoretical frameworks for intervention: Understanding and promoting 
~ 246 ~ 
 
behavior change in parent–infant feeding choices in a low-income 
population." Journal of Primary Prevention. 30(2): pp. 191–208. 
Brug, J., Conner, M., Harré, N., Kremers, S., Mckellar, S. and Whitelaw, S. (2005a). 
"The Transtheoretical Model and stages of change: A critique." Health 
Education Research. 20(2): pp. 244–258. 
Brug, J., Oenema, A. and Ferreira, I. (2005b) "Theory, evidence and intervention 
mapping to improve behavior nutrition and physical activity interventions." 
The International Journal of Behavioral Nutrition and Physical Activity. 2:2, 
p. 7, DOI: 10.1186/1479-5868-2-2. 
Bryant, J., Waller, A., Cameron, E., Hure, A. and Sanson-Fisher, R. (2016) "Diet 
during pregnancy: Women's knowledge of and adherence to food safety 
guidelines." Australian and New Zealand Journal of Obstetrics and 
Gynaecology. DOI: 10.1111/ajo.12523. 
Burns, N. and Grove, S. K. (2005). The practice of nursing research: Conduct, 
critique, and utilization. St. Louis, Mo.: Elsevier/Saunders. 
Butler, K. (2009). Enhancing communication of food and nutrition during pregnancy: 
pregant women's perspectives. Wollongong, University Of Wollongong. 
Buultjens, M., Robinson, P. and Milgrom, J. (2012). "Online resources for new 
mothers: Opportunities and challenges for perinatal health professionals." 
Journal of Perinatal Education. 21(2): pp. 99–111. 
Callaway, L. K., Prins, J. B., Chang, A. M. and Mcintyre, H. D. (2006). "The 
prevalence and impact of overweight and obesity in an Australian obstetric 
population." Medical Journal of Australia. 184(2): pp. 56–59. 
Campbell, F., Johnson, M., Messina, J., Guillaume, L. and Goyder, E. (2011) 
"Behavioural interventions for weight management in pregnancy: A 
systematic review of quantitative and qualitative data." BMC Public Health. 
11:491, p. 13, DOI: 10.1186/1471-2458-11-491. 
Cannon, H. M., Feinstein, A. H. and Friesen, D. P. (2010). "Managing complexity: 
Applying the conscious-competence model to experiential learning." 
Developments in Business Simulation and Experiential Learning. 37: pp. 
172–182. 
Carolan, M. (2007). "Health literacy and the information needs and dilemmas of 
first-time mothers over 35 years." Journal of Clinical Nursing. 16(6): pp. 
1162–1172. 
~ 247 ~ 
 
Catalano, P. M. and Ehrenberg, H. M. (2006). "The short- and long-term 
implications of maternal obesity on the mother and her offspring." British 
Journal of Obstetrics and Gynaecology. 113(10): pp. 1126–1126. 
Centre for Epidemiology and Research (2011). New South Wales Mothers and 
Babies 2009. NSW Ministry of Health. Sydney. 
Chang, T., Verma, B. A., Shull, T., Moniz, M. H., Kohatsu, L., Plegue, M. A., et al. 
(2016) "Crowdsourcing and the accuracy of online information regarding 
weight gain in pregnancy: A descriptive study." Journal of Medical Internet 
Research. 18:4, p. e81, DOI: 10.2196/jmir.5138. 
Charlton, K. E., Gemming, L., Yeatman, H. and Ma, G. (2010). "Suboptimal iodine 
status of Australian pregnant women reflects poor knowledge and practices 
related to iodine nutrition." Nutrition. 26(10): pp. 963–968. 
Charlton, K. E., Yeatman, H. R. and Houweling, F. (2009). "Poor iodine status and 
knowledge related to iodine on the eve of mandatory iodine fortification in 
Australia." Asia Pacific Journal of Clinical Nutrition. 19(2): pp. 250–255. 
Chasan-Taber, L. (2012). "Gestational diabetes: Is it preventable?" American Journal 
of Lifestyle Medicine. 6(5): pp. 395–406. 
Chia, A.-R., De Seymour, J. V., Colega, M., Chen, L.-W., Chan, Y.-H., Aris, I. M., 
et al. (2016). "A vegetable, fruit, and white rice dietary pattern during 
pregnancy is associated with a lower risk of preterm birth and larger birth size 
in a multiethnic Asian cohort: The Growing Up in Singapore Towards 
healthy Outcomes (GUSTO) cohort study." American Journal of Clinical 
Nutrition. 104(5): pp. 1416–1423. 
Children by Choice Association Incorporated. (2016). "Unplanned pregnancy in 
Australia." Retrieved 25-03-2017, from 
https://www.childrenbychoice.org.au/factsandfigures/unplannedpregnancy#r5
. 
Cogswell, M. E., Scanlon, K. S., Fein, S. B. and Schieve, L. A. (1999). "Medically 
advised, mother's personal target, and actual weight gain during pregnancy." 
Obstetrics and Gynecology. 94(4): pp. 616–622. 
Cohen, T. R. and Koski, K. G. (2013a) "Limiting excess weight gain in healthy 
pregnant women: Importance of energy intakes, physical activity, and 
adherence to gestational weight gain guidelines." Journal of Pregnancy. 
787032:10, p. 20, DOI: 10.1155/2013/787032. 
Cohen, T. R., Plourde, H. and Koski, K. G. (2013b). "Use of the Pregnancy Physical 
Activity Questionnaire (PPAQ) to identify behaviours associated with 
~ 248 ~ 
 
appropriate gestational weight gain during pregnancy." Journal of Physical 
Activity and Health. 10(7): pp. 1000–1007. 
Coletta, J. M., Bell, S. J. and Roman, A. S. (2010). "Omega-3 fatty acids and 
pregnancy." Reviews in Obstetrics and Gynecology. 3(4): pp. 163–171. 
Colton, D. and Covert, R. W. (2007). Designing and constructing instruments for 
social research and evaluation. San Francisco: Jossey-Bass. 1st ed. 
Commonwealth Scientific Industrial Research Organisation, Preventative Health 
National Research Flagship and University of South Australia 2008, 2007 
Australian National Children’s Nutrition and Physical Activity Survey. Main 
findings, Canberra. CSIRO. 
Community Tool Box. "Section 1. Developing a logic model or theory of change." 
Retrieved 20-03-2017, from http://ctb.ku.edu/en/table-of-
contents/overview/models-for-community-health-and-development/logic-
model-development/main. 
Copelton, D. A. (2007). "“You are what you eat”: Nutritional norms, maternal 
deviance, and neutralization of women’s prenatal diets." Deviant Behavior. 
28(5): pp. 467–494  
Corcoran, N., Ed. (2007). Communicating health: Strategies for health promotion. 
London, Sage Publications. 
Creswell, J. W. (2003). Research design: Qualitative, quantitative, and mixed 
methods approaches. Thousand Oaks, California: Sage Publications. 2nd ed. 
Creswell, J. W. (2012). Qualitative inquiry and research design: Choosing among 
five approaches. Thousand Oaks: SAGE Publications. 
Creswell, J. W. and Plano Clark, V. L. (2006). Designing and conducting mixed 
methods research Thousand Oaks, California: SAGE Publications. 
Creswell, J. W. and Plano Clark, V. L. (2011). Designing and conducting mixed 
methods research. Thousand Oaks: SAGE Publications, 2nd ed. 
 
Daly, J., Kellehear, A. and Gliksman, M. (1997). The public health researcher: A 
methodological guide. Melbourne: Oxford University Press. 
Darnton-Hill, I., Nishida, C. and James, W. P. T. (2004). "A life course approach to 
diet, nutrition and the prevention of chronic diseases." Public Health 
Nutrition. 7(1a): pp. 101–121. 
~ 249 ~ 
 
Darwin, C. (1871). The descent of man. London: John Murray. 
Davies, P., Chapman, S. and Leask, J. (2002). "Antivaccination activists on the world 
wide web." Archives of Disease in Childhood. 87(1): pp. 22–25. 
De Jersey, S., Nicholson, J., Callaway, L. and Daniels, L. (2013) "An observational 
study of nutrition and physical activity behaviours, knowledge, and advice in 
pregnancy." BMC Pregnancy and Childbirth. 13:115, p. 8, DOI: 
10.1186/1471-2393-13-115. 
De Jersey, S. J., Nicholson, J. M., Callaway, L. K. and Daniels, L. A. (2012). "A 
prospective study of pregnancy weight gain in Australian women." Australian 
and New Zealand Journal of Obstetrics and Gynaecology. 52(6): pp. 545–
551. 
De Jersey, S. J., Ross, L. J., Himstedt, K., Mcintyre, H. D. and Callaway, L. K. 
(2011). "Weight gain and nutritional intake in obese pregnant women: Some 
clues for intervention." Nutrition & Dietetics. 68(1): pp. 53–59. 
De Vriendt, T., Matthys, C., Verbeke, W., Pynaert, I. and De Henauw, S. (2009). 
"Determinants of nutrition knowledge in young and middle-aged Belgian 
women and the association with their dietary behaviour." Appetite. 52(3): pp. 
788–792. 
Department of Health & Human Services. (2014). "Pregnancy and diet."   State 
Government of Victoria, from 
https://www.betterhealth.vic.gov.au/health/healthyliving/pregnancy-and-diet. 
Division of Nutrition and Physical Activity (2006). Research to practice series No. 2: 
Portion size. Atlanta: Centers of Disease Control and Prevention. 
Dixon, A. (2008). Motivation and confidence: What does it take to change 
behaviour? London: The Kings Fund. 
Dodd, J., Grivell, R., Nguyen, A., Chan, A. and Robinson, J. (2011). "Maternal and 
perinatal health outcomes by body mass index category." Australian and New 
Zealand Journal of Obstetrics and Gynaecology. 51: pp. 136 –140. 
Dodd, J. M., Cramp, C., Sui, Z., Yelland, L. N., Deussen, A. R., Grivell, R. M., et al. 
(2014) "The effects of antenatal dietary and lifestyle advice for women who 
are overweight or obese on maternal diet and physical activity: The LIMIT 
randomised trial." BMC Medicine. 12:136, DOI: 10.1186/s12916-014-0161-
y. 
Downs, D. S., Savage, J. S. and Rauff, E. L. (2014) "Falling short of guidelines? 
Nutrition and weight gain knowledge in pregnancy." Journal of Women's 
Health Care. 2014:3, p. 1000184, DOI: 10.4172/2167-0420.1000184. 
~ 250 ~ 
 
Dunbar, J., Best, J., Janus, E., Carter, R., Oats, J., Carnie, J., et al. (2010). Preventing 
diabetes in pregnancy from progressing to Type 2 Diabetes: Macro level 
system change in South Australia. MAGDA - Mothers after Gestational 
Diabetes in Australia Deakin University, National Health & Medical 
Research Council (NHMRC). 
Dundas, M. L. and Taylor, S. (2002). "Perinatal factors, motivation, and attitudes 
concerning pregnancy affect dietary intake." Topics in Clinical Nutrition. 
17(2): pp. 71–79. 
El-mani, S., Charlton, K. E., Flood, V. M. and Mullan, J. (2014). "Limited 
knowledge about folic acid and iodine nutrition in pregnant women reflected 
in supplementation practices." Nutrition & Dietetics. 71(4): pp. 236–244. 
Emmett, R., Akkersdyk, S., Yeatman, H. and Meyer, B. J. (2013). "Expanding 
awareness of docosahexaenoic acid during pregnancy." Nutrients. 5(4): pp. 
1098–1109. 
European Food Information Council. (2009). "Food-Based Dietary Guidelines in 
Europe." Retrieved 15 April 2014, from 
http://www.eufic.org/article/en/expid/food-based-dietary-guidelines-in-
europe/. 
Eysenbach, G., Powell, J., Kuss, O., Sa, E.-R., Eysenbach, G., Powell, J., et al. 
(2002). "Empirical studies assessing the quality of health information for 
consumers on the world wide web: A systematic review." Journal of the 
American Medical Association. 287(20): pp. 2691–2724. 
Farrar, D. and Duley, L. (2007). "Commentary: But why should women be weighed 
routinely during pregnancy?" International Journal of Epidemiology. 36(6): 
pp. 1283–1284. 
Ferrari, R. M., Siega-Riz, A. M., Evenson, K. R., Moos, M. K. and Carrier, K. S. 
(2013). "A qualitative study of women’s perceptions of provider advice about 
diet and physical activity during pregnancy." Patient Education and 
Counseling . 91: pp. 372–377. 
Flower, J. (1999). "In the mush." Physician Executive. 25(1): pp. 64–66. 
Flynn, A. C., Dalrymple, K., Barr, S., Poston, L., Goff, L. M., Rogozińska, E., et al. 
(2016). "Dietary interventions in overweight and obese pregnant women: A 
systematic review of the content, delivery, and outcomes of randomized 
controlled trials." Nutrition Reviews. 74(5): pp. 312–328. 
Food Standards Australia New Zealand 2008, Final assessment report: Proposal: 
P230- Consideration of mandatory fortification with Iodine for New Zealand, 
Food Standards Australia New Zealand. 
~ 251 ~ 
 
Fowles, E. and Fowles, S. (2008). "Healthy eating during pregnancy: Determinants 
and supportive strategies." Journal of Community Health Nursing. 25: pp. 
138–152. 
Fowles, E. R. and Gabrielson, M. (2005). "First trimester predictors of diet and birth 
outcomes in low-income pregnant women." Journal of Community Health 
Nursing. 22(2): pp. 117-130. 
Fox, V. (1998). "Post-operative education that works." AORN Journal. 67: pp. 1010–
1017. 
Garnweidner, L. M., Pettersen, K. S. and Mosdøl, A. (2013). "Experiences with 
nutrition-related information during antenatal care of pregnant women of 
different ethnic backgrounds residing in the area of Oslo, Norway." 
Midwifery. 29(12): pp. e130–137. 
Gaston, A. and Cramp, A. (2011). "Exercise during pregnancy: A review of patterns 
and determinants." Journal of Science and Medicine in Sport. 14(4): pp. 299–
305. 
Gaudet, L. M., Gruslin, A. and Magee, L. A. (2011). "Weight in pregnancy and its 
implications: What women report." Journal of Obstetrics and Gynaecology 
Canada. 33(3): pp. 227–234. 
Gazmararian, J. A., Curran, J. W., Parker, R. M., Bernhardt, J. M. and DeBuono, B. 
A. (2005). "Public health literacy in America: An ethical imperative." 
American Journal of Preventive Medicine. 28(3): pp. 317–322. 
Giddens, J. B., Krug, S. K., Tsang, R. C., Guo, S., Miodovnik, M. and Prada, J. A. 
(2000). "Pregnant adolescent and adult women have similarly low intakes of 
selected nutrients." Journal of the American Dietetic Association. 100(11): 
pp. 1334–1340. 
Gill, P. W., Stewart, K. F., Treasure, E. and Chadwick, B. (2008). "Methods of data 
collection in qualitative research: Interviews and focus groups." British 
Dental Journal. 204(6): pp. 291–295. 
Girard, A. W. and Olude, O. (2012). "Nutrition education and counselling provided 
during pregnancy: Effects on maternal, neonatal and child health outcomes." 
Paediatric and Perinatal Epidemiology. 26(1): p. 191‒ 204. 
Glanz, K. and Bishop, D. B. (2010). "The role of behavioral science theory in 
development and implementation of public health interventions." Annual 
Review of Public Health. 31: pp. 399–418. 
Glanz, K., Rimer, B. K. and Viswanath, K. (2008). Health behavior and health 
education: Theory, research, and practice. San Francisco: Jossey-Bass. 4th ed. 
~ 252 ~ 
 
Graham, J. E., Mayan, M., McCargar, L. J. and Bell, R. C. (2013). "Making 
compromises: A qualitative study of sugar consumption behaviors during 
pregnancy." Journal of Nutrition Education and Behavior. 45(6): pp. 578–
585. 
Green, L. and Kreuter, M. (2005). Health promotion planning: An educational and 
ecological approach. New York: McGraw-Hill. 4th ed. 
Greene, G. W., Rossi, S. R., Rossi, J. S., Velicer, W. F., Fava, J. L. and Prochaska, J. 
O. (1999). "Dietary applications of the Stages of Change Model." Journal of 
the American Dietetic Association. 99(6): pp. 673–678. 
Greene, J. C., Caracelli, V. J. and Graham, W. F. (1989). "Toward a conceptual 
framework for mixed-method evaluation designs." Educational Evaluation 
and Policy Analysis. 11(3): pp. 255–274. 
Gresham, E., Byles, J. E., Bisquera, A. and Hure, A. J. (2014). "Effects of dietary 
interventions on neonatal and infant outcomes: A systematic review and 
meta-analysis." American Journal of Clinical Nutrition. 100(5): pp. 1298–
1321. 
Grol, R. and Wensing, M. (2004). "What drives change? Barriers to and incentives 
for achieving evidence-based practice." Medical Journal of Australia. 180(6 
Suppl): pp. S57–60. 
Guba, E. G., & Lincoln, Y. S., Ed. (1994). Competing paradigms in qualitative 
research. Handbook of qualitative research. Thousand Oaks, California, 
SAGE. 
Hargreaves, M. K., Schlundt, D. G., Buchoski, M. S. and Hardy, R. E. (1999). 
"Stages of change and the intake of dietary fat in African-American women: 
Improving stage assignment using the eating styles questionnaire." Journal of 
the American Dietetic Association. 99(11): pp. 1392–1399. 
Hays, D. G. and Singh, A. A. (2012). Qualitative inquiry in clinical and educational 
settings. New York: Guilford Publications. 
Hays, D. G., Wood, C., Dahl, H. and Kirk-Jenkins, A. (2016). "Methodological rigor 
in Journal of Counseling & Development qualitative research articles: A 15-
year review." Journal of Counseling & Development. 94(2): pp. 172–183. 
Health Change Australia and Health Change Associates. (2013). "Health change 
methodology." Retrieved 20-11-2014, from 
http://www.healthchange.com/About_HealthChange_Methodology.  
 
~ 253 ~ 
 
Hector, D. and Hebden, L. 2013, Prevention of excessive gestational weight gain: An 
evidence review to inform policy and practice, Physical Activity Nutrition & 
Obesity Research Group, Sydney. 
Hedderson, M. M., Gunderson, E. P. and Ferrara, A. (2010). "Gestational weight 
gain and risk of gestational diabetes mellitus." Obstetrics and Gynecology. 
115(3): pp. 597–604. 
Henderson, A. and Chien, W. T. (2004). "Information needs of Hong Kong Chinese 
patients undergoing surgery." Journal of Clinical Nursing. 13: pp. 960–969. 
Hendrie, G. A., Coveney, J. and Cox, D. (2008). "Exploring nutrition knowledge and 
the demographic variation in knowledge levels in an Australian community 
sample." Public Health Nutrition. 11(12): pp. 1365–1371. 
Henry, H., Reimer, K., Smith, C. and Reicks, M. (2006). "Associations of decisional 
balance, processes of change, and self-Efficacy with stages of change for 
increased fruit and vegetable intake among low-income, African-American 
mothers." Journal of the American Dietetic Association. 106(6): pp. 841–849. 
Herrera, E. (2002). "Implications of dietary fatty acids during pregnancy on 
placental, fetal and postnatal development — A review." Placenta. 
23(Supplement A): pp. S9–19. 
Hibbeln, J. R., Davis, J. M., Steer, C., Emmett, P., Rogers, I., Williams, C., et al. 
(2007). "Maternal seafood consumption in pregnancy and 
neurodevelopmental outcomes in childhood (ALSPAC study): An 
observational cohort study." The Lancet. 369(9561): pp. 578–585. 
Hill, B., Skouteris, H. and Fuller-Tyszkiewicz, M. (2013). "Interventions designed to 
limit gestational weight gain: A systematic review of theory and meta-
analysis of intervention components." Obesity Reviews. 14(6): pp. 435–450. 
Hoerr, S. L., Horodynski, M. A., Lee, S.-Y. and Henry, M. (2006). "Predictors of 
nutritional adequacy in mother–toddler dyads from rural families with limited 
incomes." Journal of the American Dietetic Association. 106(11): pp. 1766–
1773. 
Hoffman, L., Nolan, C., Wilson, J. D., Oats, J. J. and Simmons, D. (1998). 
"Gestational diabetes mellitus — management guidelines. The Australasian 
Diabetes in Pregnancy Society." Medical Journal of Australia. 169(2): pp. 
93–97. 
Holden, R. R. (2010). Face validity. The Corsini Encyclopedia of Psychology. 
Hoboken, New Jersey, John Wiley & Sons, Inc. 
~ 254 ~ 
 
Holme, L. G., Terragni, L., Pettersen, K. S. and Mosdøl, A. (2014) "Attitudes and 
motivations for healthy eating among pregnant women of different ethnic 
backgrounds following antenatal care in Oslo, Norway." Journal of  Women’s 
Health Care. 3:146, DOI: 10.4172/2167-0420.1000146. 
House, E. and Coveney, J. (2013). "‘I mean I expect that it’s pretty safe’: Perceptions 
of food trust in pregnancy – Implications for primary health care practice." 
Australasian Medical Journal. 6(7): pp. 358–366. 
Huberty, J., Dinkel, D., Beets, M. W. and Coleman, J. (2013). "Describing the use of 
the Internet for health, physical activity, and nutrition information in pregnant 
women." Maternal and Child Health Journal. 17(8): pp. 1363–1372. 
Hui, A., Back, L., Ludwig, S., Gardiner, P., Sevenhuysen, G., Dean, H., et al. (2012). 
"Lifestyle intervention on diet and exercise reduced excessive gestational 
weight gain in pregnant women under a randomised controlled trial." British 
Journal of Obstetrics and Gynaecology. 119(1): pp. 70–77. 
Hure, A., Young, A., Smith, R. and Collins, C. (2009). "Diet and pregnancy status in 
Australian women." Public Health Nutrition. 12(6): pp. 853–861. 
Hure, A. J., Collins, C. E., Giles, W. B., Paul, J. W. and Smith, R. (2012). "Greater 
maternal weight gain during pregnancy predicts a large but lean fetal 
phenotype: A prospective cohort study." Maternal and Child Health Journal. 
16(7): p. 1374‒1384. 
Institute of Medicine (2002). Speaking of health: Assessing health communication 
strategies for diverse populations. Washington, DC: National Academic 
Press. 
Institute of Medicine (2009). Weight Gain During Pregnancy: Reexamining the 
Guidelines. Washington: National Academies Press. 
Järvenpää, J., Schwab, U., Lappalainen, T. and Päkkilä, M. (2007). "Fortified 
mineral water improves folate status and decreases plasma homocysteine 
concentration in pregnant women." Journal of Perinatal Medicine. 35(2): pp. 
108–114. 
Jeffries, K., Shub, A., Walker, S. P., Hiscock, R. and Permezel, M. (2009). 
"Reducing excessive weight gain in pregnancy: A randomised controlled 
trial." Medical Journal of Australia. 191: pp. 429–433. 
Johansson, K., Salantera, S., Katajisto, J. and Leino-Kilpi, H. (2004). "Written 
orthopedic patient education materials from the point of view of 
empowerment by education." Patient Education and Counseling. 52(2): pp. 
175–181. 
~ 255 ~ 
 
Johnson, R. B., Onwuegbuzie, A. J. and Turner, L. A. (2007). "Toward a definition 
of mixed methods research." Journal of Mixed Methods Research. 1(2): pp. 
112–133. 
Jones, J., Housman, J. and Mcaleese, W. (2010). "Exercise, nutrition and weight 
management during pregnancy." American journal of health studies. 25(3): 
pp. 120–128. 
Jordan, B., Ed. (1997). Authoritative knowledge and its construction. Childbirth and 
authoritative knowledge: Cross-Cultural perspectives. Berkeley, University of 
California Press. 
Kabaran, S. and Besler, H. T. (2015) "Do fatty acids affect fetal programming?" 
Journal of Health, Population and Nutrition. 33:14, p. 9, DOI: 
10.1186/s41043-015-0018-9. 
Kaiser, L., Allen, L. H. and American Dietetic Association (2008). "Position of the 
American Dietetic Association: Nutrition and lifestyle for a healthy 
pregnancy outcome." Journal of the American Dietetic Association. 108(3): 
pp. 553–561. 
Kang, H. (2013). "The prevention and handling of the missing data." Korean Journal 
of Anesthesiology. 64(5): pp. 402–406. 
Kelle, U. (2006). "Combining qualitative and quantitative methods in research 
practice: Purposes and advantages." Qualitative Research in Psychology. 
3(4): pp. 293–311. 
Kelly, C. N. M. and Stanner, S. A. (2003). "Diet and cardiovascular disease in the 
U.K.: Are the messages getting across?" Proceedings of the Nutrition Society. 
62(3): pp. 583–589. 
Kidd, P., Reed, D., Weaver, L., Westneat, S. and Rayens, M. K. (2003). "The 
transtheoretical model of change in adolescents: Implications for injury 
prevention." Journal of Safety Research. 34(3): pp. 281-288. 
Knight-Agarwal, C. R., Williams, L. T., Davis, D., Davey, R., Shepherd, R., 
Downing, A., et al. (2016). "The perspectives of obese women receiving 
antenatal care: A qualitative study of women's experiences." Women and 
Birth. 29(2): pp. 189–195. 
Krebs-Smith, S. M., Guenther, P. M., Subar, A. F., Kirkpatrick, S. I. and Dodd, K. 
W. (2010). "Americans do not meet federal dietary recommendations." 
Journal of Nutrition. 140(10): p. 1832‒1838. 
~ 256 ~ 
 
Kruger, J. and Dunning, D. (1999). "Unskilled and unaware of it: How difficulties in 
recognizing one's own incompetence lead to inflated self-assessments." 
Journal of Personality and Social Psychology. 77(6): pp. 1121–1134. 
Kvale, S. (1996). InterViews: An introduction to qualitative research interviewing. 
San Francisco: SAGE Publications. 
Lagan, B. M., Sinclair, M. and Kernohan, G. W. (2010). "Internet use in pregnancy 
informs women’s decision making: A web-based survey." Birth. 37(2): pp. 
106–115  
Langford, A., Joshu, C., Chang, J., Myles, T. and Leet, T. (2011). "Does gestational 
weight gain affect the risk of adverse maternal and infant outcomes in 
overweight women?" Maternal and Child Health Journal. 15(7): pp. 860–
865. 
Langley-Evans, S. C. (2015). "Nutrition in early life and the programming of adult 
disease: A review." Journal of Human Nutrition and Dietetics. 28: pp. 1–14. 
Lecompte, M. D. and Schensul, J. J. (1999). Analyzing & Interpreting Ethnographic 
Data. Thousand Oaks, California: SAGE Publications. 
Leffelaar, E. R., Vrijkotte, T. G. M. and Van Eijsden, M. (2010). "Maternal early 
pregnancy vitamin D status in relation to fetal and neonatal growth: Results 
of the multi-ethnic Amsterdam born children and their development cohort." 
British Journal of Nutrition. 104(1): pp. 108–117. 
Leino-Kilpi, H., Iire, L., Suominen, T., Vuorenheimo, J. and Valimaki, M. (1993). 
"Client and information: A literature review." Journal of Clinical Nursing. 2: 
pp. 331–340. 
Li, Z., Mcnally, L., Hilder, L. and Sullivan, E. A. (2011). Australia’s mothers and 
babies 2009. Perinatal statistics series no. 25. Cat. no. PER 52. Sydney, 
AIHW National Perinatal Epidemiology and Statistics Unit,. 
Lincoln, Y. S. and Guba, E. G. (1985). Naturalistic Inquiry. Newbury Park, 
California: SAGE Publications. 
Lindhardt, C. L., Rubak, S., Mogensen, O., Lamont, R. F. and Joergensen, J. S. 
(2013). "The experience of pregnant women with a body mass index 
>30 kg/m2 of their encounters with healthcare professionals." Acta 
Obstetricia et Gynecologica Scandinavica. 92(9): pp. 1101–1107. 
Lucas, C., Charlton, K. E. and Yeatman, H. (2014a). "Nutrition advice during 
pregnancy: Do women receive it and can health professionals provide it?" 
Maternal and Child Health Journal. 18(10): pp. 2465–2478. 
~ 257 ~ 
 
Lucas, C., Starling, P., McMahon, A. and Charlton, K. (2016). "Erring on the side of 
caution: pregnant women's perceptions of consuming fish in a risk averse 
society." Journal of Human Nutrition & Dietetics. 29(4): pp. 418–426. 
Lucas, C. J., Charlton, K. E., Brown, L., Brock, E. and Cummins, L. (2014b). 
"Antenatal shared care: Are pregnant women being adequately informed 
about iodine and nutritional supplementation?" Australian and New Zealand 
Journal of Obstetrics and Gynaecology. 54(6): pp. 515–521. 
Lupton, D. (1995). The imperative of health: Public health and the regulated body. 
London: SAGE. 
Lyytikäinen, A., Lamberg-Allardt, C., Kannas, L. and Cheng, S. (2005). "Food 
consumption and nutrient intakes with a special focus on milk product 
consumption in early pubertal girls in Central Finland." Public Health 
Nutrition. 8(3): pp. 284–289. 
Macleod, M., Gregor, A., Barnett, C., Magee, E., Thompson, J. and Anderson, A. S. 
(2013). "Provision of weight management advice for obese women during 
pregnancy: A survey of current practice and midwives' views on future 
approaches." Maternal & Child Nutrition. 9(4): pp. 467–472. 
Malek, L., Umberger, W., Makrides, M. and Zhou, S. J. (2016a). "Adherence to the 
Australian Dietary Guidelines during pregnancy: Evidence from a national 
study." Public Health Nutrition. 19(7): pp. 1155–1163. 
Malek, L., Umberger, W., Makrides, M. and Zhou, S. J. (2016b). "Poor adherence to 
folic acid and iodine supplement recommendations in preconception and 
pregnancy: A cross-sectional analysis." Australian and New Zealand Journal 
of Public Health. 40(5): pp. 424–429. 
Malek, L., Umberger, W., Zhou, S. J. and Makrides, M. (2015). Understanding 
drivers of dietary behavior before and during pregnancy in industrialized 
countries. 80th Nestlé Nutrition Institute Workshop Bali, Indonesia, Karger. 
80: 117–140. 
Mamun, A. A., Kinarivala, M., O'Callaghan, M. J., Williams, G. M., Najman, J. M. 
and Callaway, L. K. (2010). "Associations of excess weight gain during 
pregnancy with long-term maternal overweight and obesity: Evidence from 
21 y postpartum follow-up." American Journal of Clinical Nutrition. 91(5): 
pp. 1336–1341. 
Marshall, S. and Biddle, S. (2001). "The transtheoretical model of behavior change: 
A meta-analysis of applications to physical activity and exercise." Annals of 
Behavioral Medicine. 23(4): pp. 229–246. 
~ 258 ~ 
 
Martin, J. C., Savige, G. S. and Mitchell, E. K. L. (2014). "Health knowledge and 
iodine intake in pregnancy." Australian and New Zealand Journal of 
Obstetrics and Gynaecology. 54(4): pp. 312–316. 
Mason, P. and Butler, C. C. (2010). Health behavior change: A guide for 
practicioners. London: Churchill Livingstone Elsevier. 2nd ed. 
Mathews, F., Yudkin, P., Smith, R. F. and Neil, A. (2000). "Nutrient intakes during 
pregnancy: The influence of smoking status and age." Journal of 
Epidemiology and Community Health. 54(1): pp. 17–23. 
Maxwell, J. A. (2005). Qualitative research design: An interactive approach 
Thousand Oaks, California SAGE 2nd ed. 
May, L., Suminski, R., Berry, A., Linklater, E. and Jahnke, S. (2014). "Diet and 
pregnancy: Health-care providers and patient behaviors." Journal of 
Perinatal Education. 23(1): pp. 50–58. 
McDonald, S. D., Pullenayegum, E., Taylor, V. H., Lutsiv, O., Bracken, K., Good, 
C., et al. (2011) "Despite 2009 guidelines, few women report being counseled 
correctly about weight gain during pregnancy." American Journal of 
Obstetrics and Gynecology. 205:333, pp. e1–6, DOI: 
10.1016/j.ajog.2011.05.039. 
McDonell, G. E., Roberts, D. C. K. and Lee, C. (1998). "Stages of change and 
reduction of dietary fat: Effect of knowledge and attitudes in an Australian 
university population." Journal of Nutrition Education. 30(1): pp. 37-44. 
McElduff, A., Cheung, N. W., McIntyre, H. D., Lagström, J. A., Walters, B. N. J., 
Oats, J. J. N., et al. (2005). "The Australasian Diabetes in Pregnancy Society 
consensus guidelines for the management of type 1 and type 2 diabetes in 
relation to pregnancy." Medical Journal of Australia. 183(7): pp. 373–377. 
McLeod, E. R., Campbell, K. J. and Hesketh, K. D. (2011). "Nutrition knowledge: A 
mediator between Socioeconomic position and diet quality in Australian first-
time mothers." Journal of the American Dietetic Association. 111(5): pp. 
696–704. 
Mcphie, S., Skouteris, H., Hill, B. and Hayden, M. (2015). "Understanding 
gestational weight gain: The role of weight-related expectations and 
knowledge." Australian and New Zealand Journal of Obstetrics and 
Gynaecology. 55(1): pp. 21–26. 
Mikkelsen, T. B., Osler, M., Orozova-Bekkevold, I., Knudsen, V. K. and Olsen, S. F. 
(2006). "Association between fruit and vegetable consumption and birth 
weight: A prospective study among 43,585 Danish women." Scandinavian 
Journal of Public Health. 34(6): pp. 616–622. 
~ 259 ~ 
 
Miller, G. D., Cohen, N. L., Fulgoni, V. L., Heymsfield, S. B. and Wellman, N. S. 
(2006). "From nutrition scientist to nutrition communicator: Why you should 
take the leap." The American Journal of Clinical Nutrition. 83(6): pp. 1272–
1275. 
Miller, W. and Rollnick, S. (1991). Motivational interviewing: Preparing people to 
change addictive behavior. New York: Guilford. 
Miller, W. and Rollnick, S. (2002). Motivational interviewing: preparing people for 
change New York: Guilford Press. 2nd ed. 
Ministry of Health (2014). Guidance for healthy weight gain in pregnancy. 
Wellington, New Zealand, Ministry of Health. 
Monte, S., Valenti, O., Giorgio, E., Renda, E., Hyseni, E., Faraci, M., et al. (2011). 
"Maternal weight gain during pregnancy and neonatal birth weight: A review 
of the literature." Journal of Prenatal Medicine. 5(2): pp. 27–30. 
Moodie, R., Stuckler, D., Monteiro, C., Sheron, N., Neal, B., Thamarangsi, T., et al. 
(2013). "Profits and pandemics: Prevention of harmful effects of tobacco, 
alcohol, and ultra-processed food and drink industries." The Lancet. 
381(9867): pp. 670–679. 
Moran, L., Sui, Z., Cramp, C. and Dodd, J. (2012) "A decrease in diet quality occurs 
during pregnancy in overweight and obese women which is maintained post-
partum." Obesity Research & Clinical Practice. 6:S1, p. 84, DOI: 
10.1016/j.orcp.2012.08.173. 
Morse, J. M. (1991). "Approaches to qualitative-quantitative methodological 
triangulation." Nursing Research. 40(2): pp. 120–123. 
Morton, S. M., Grant, C. C., Wall, C. R., Carr, P. E. A., Bandara, D. K., Schmidt, J. 
M., et al. (2014). "Adherence to nutritional guidelines in pregnancy: Evidence 
from the Growing Up in New Zealand birth cohort study." Public Health 
Nutrition. 17(09): pp. 1919–1929. 
Mouratidou, T., Ford, F., Prountzou, F. and Fraser, R. (2006). "Dietary assessment of 
a population of pregnant women in Sheffield, U.K." British Journal of 
Nutrition. 96(05): pp. 929–935. 
Mugenda, O. M. and Mugenda, A. G. (2003). Research methods: Quantitative and 
qualitative approaches Nairobi: African Centre for Technology Studies. 
Muktabhant, B., Lawrie, T. A., Lumbiganon, P. and Laopaiboon, M. (2015) "Diet or 
exercise, or both, for preventing excessive weight gain in pregnancy." 
Cochrane database of systematic reviews.6, DOI: 
10.1002/14651858.CD007145.pub3. 
~ 260 ~ 
 
National Health & Medical Research Council (2013). Eat for Health - Dietary 
Guidelines for Australians: A Guide to Healthy Eating. Canberra, 
Commonwealth of Australia. 
National Health and Medical Research Council (1994). "Revised statement on the 
relationship between dietary folic acid and neural tube defects such as spina 
bifida." Journal of Paediatrics and Child Health. 30(6): pp. 476–477. 
National Health and Medical Research Council (2003). Food for Health. Dietary 
Guidelines for Australian Adults, A Guide to Healthy Eating. Canberra, 
National Health and Medical Research Council. 
National Health and Medical Research Council (2006). Nutrient Reference Values 
for Australia and New Zealand Department of Health and Ageing. Canberra, 
Commonwealth of Australia. 
National Health and Medical Research Council. (2010). "Iodine supplementation for 
Pregnant and Breastfeeding Women." Department of Health, Commonwealth 
of Australia. Retrieved 13-1-2012, from 
https://www.nhmrc.gov.au/guidelines-publications/new45. 
National Health and Medical Research Council. (2012). "National Ethics Application 
Form (NEAF)." from http://www.nhmrc.gov.au/health-ethics/national-ethics-
application-form-neaf. 
National Health and Medical Research Council (2013a). About the Australian 
Dietary Guidelines. Canberra, Department of Health, Commonwealth of 
Australia. 
National Health and Medical Research Council (2013b). Eat for health: Healthy 
eating when you’re pregnant or breastfeeding. Department of Health. 
Canberra, Commonwealth of Australia. 
National Health and Medical Research Council. (2013c, 2015 July 27). "The five 
food groups."   Commonwealth of Australia. Retrieved December 5, from 
https://www.eatforhealth.gov.au/food-essentials/five-food-groups. 
National Health and Medical Research Council (2013d). Healthy eating during your 
pregnancy: Advice on eating for you and your baby. Canberra, Department 
for Health, Commonwealth of Australia. 
National Institute for Health and Care Excellence (NICE). (2010, 2-12-2014). 
"Dietary interventions and physical activity interventions for weight 
management before, during and after pregnancy." NICE public health 
guidance 27, from 
https://www.nice.org.uk/guidance/ph27/resources/guidance-weight-
management-before-during-and-after-pregnancy-pdf. 
~ 261 ~ 
 
National Research Council (2007). Influence of pregnancy weight on maternal and 
child health: Workshop report. Division of Behavioral and Social Sciences 
and Education. Washington,  DC, Institute of Medicine. 
Ng, J., Magee, L. and Yarker-Edgar, K. 2009, Maternal overweight, obesity and 
excess gestational weight gain: Identification of maternal and perinatal 
implications and primary maternity care providers’ opportunities for 
interventions to improve health outcomes. British Columbia: Provincial 
Health Services Authority 
Nikolova, G. and Lynch, C. (2015). "Do mothers use the internet for pregnancy-
related information and does it affect their decisions during the pregnancy? A 
literature." Midwives Information & Resource Service. 25(1): pp. 21–26. 
Noar, S., Benac, C. and Harris, M. (2007). "Does tailoring matter? Meta-analytic 
review of tailored print health behavior change interventions." Psychological 
Bulletin. 133: pp. 673–693. 
Noël, S. "A Paleo Guide to Pregnancy." Retrieved 30-3-2016, from 
http://paleoleap.com/paleo-guide-to-pregnancy/. 
NSW Food Authority (2014). Pregnancy and food safety. 
Nunnaly, J. (1978). Psychometric theory. New York: McGraw-Hill. 
Olsen, S. F., Halldorsson, T. I., Willett, W. C., Knudsen, V. K., Gillman, M. W., 
Mikkelsen, T. B., et al. (2007). "Milk consumption during pregnancy is 
associated with increased infant size at birth: Prospective cohort study." 
American Journal of Clinical Nutrition. 86(4): pp. 1104–1110. 
Olson, C. (2008). "Achieving a healthy weight gain during pregnancy." Annual 
Review of Nutrition. 28(1): p. 411‒423. 
Osler, M. (2006). "The life course perspective: A challenge for public health research 
and prevention " European Journal of Public Health. 16(3): p. 230. 
Ôunpuu, S., Woolcott, D. M. and Greene, G. W. (2000). "Defining stage-of-change 
for lower-fat eating." Journal of the American Dietetic Association. 100(6): 
pp. 674–679. 
Oyesanya, T. O. (2017) "Caring for Patients with traumatic brain injury: A survey of 
nurses' perceptions." Journal of Clinical Nursing. DOI: 10.1111/jocn.13457. 
Papen, U. (2013). "Conceptualising information literacy as social practice: A study 
of pregnant women’s information practices." Information Research. 18(2). 
~ 262 ~ 
 
Parmenter, K. and Wardle, J. (2000 ). "Evaluation and design of nutrition knowledge 
measures." Journal of Nutrition Education. 32(5 ): pp. 269–277. 
Patton, M. Q. (2002). Qualitative research and evaluation methods. Thousand Oaks, 
California: SAGE. 3rd ed. 
Patton, M. Q. (2015). Qualitative research & evaluation methods: Integrating theory 
and practice. Thousand Oaks, California: SAGE. 4th ed. 
Peel, J. L. and Nolan, R. J. (2015). "You can't start a central line? Supervising 
residents at different stages of the learning cycle." Journal of Graduate 
Medical Education. 7(4): pp. 536–538. 
Phelan, S. (2010) "Pregnancy: A “teachable moment” for weight control and obesity 
prevention." American Journal of Obstetrics and Gynecology. 202:135, pp. 
e1–8, DOI: http://dx.doi.org/10.1016/j.ajog.2009.06.008. 
Pick, M. E., Edwards, M., Moreau, D. and Ryan, E. A. (2005a). "Assessment of diet 
quality in pregnant women using the Healthy Eating Index." Journal of the 
American Dietetic Association. 105(2): pp. 240-246. 
Pick, M. E., Edwards, M., Moreau, D. and Ryan, E. A. (2005b). "Assessment of diet 
quality in pregnant women using the Healthy Eating Index." Journal of the 
American Dietetic Association. 105(2): pp. 240–246. 
Popa, A. D., Niţă, O., Graur, L. I., Popescu, R. M., Botnariu, G. E., Mihalache, L., et 
al. (2013) "Nutritional knowledge as a determinant of vitamin and mineral 
supplementation during pregnancy." BMC Public Health. 13:1105, p. 10, 
DOI: 10.1186/1471-2458-13-1105. 
Porteous, H. E., Palmer, M. A. and Wilkinson, S. A. (2014). "Informing maternity 
service development by surveying new mothers about preferences for 
nutrition education during their pregnancy in an area of social disadvantage." 
Women and Birth. 27(3): pp. 196–201. 
Prentice, A. W., Murgatroyd, P., Goldberg, G., Black, A. and Davies, H., Eds. 
(1987). Energy expenditure during pregnancy. Recent Advances in Obesity 
Research V. London, John Libbey  
Prochaska, J. O. and Diclemente, C. C. (1983). "Stages and processes of self-change 
of smoking: Toward an integrative model of change." Journal of Consulting 
and Clinical Psychology. 51(3): pp. 390–395. 
Prochaska, J. O. and Velicer, W. F. (1997). "The Transtheoretical model of health 
behaviour change." American Journal of Health Promotion. 12(1): pp. 38–48. 
~ 263 ~ 
 
Pursey, K., Burrows, T. L., Stanwell, P. and Collins, C. E. (2014) "How accurate is 
web-based self-reported height, weight, and body mass index in young 
adults?" Journal of Medical Internet Research. 16:1, DOI: 
10.2196/jmir.2909. 
Queensland Health (2003). The social determinants of health support package: 
Nutrition - Fact sheet. 
Ramón, R., Ballester, F., Aguinagalde, X., Amurrio, A., Vioque, J., Lacasaña, M., et 
al. (2009). "Fish consumption during pregnancy, prenatal mercury exposure, 
and anthropometric measures at birth in a prospective mother-infant cohort 
study in Spain." American Journal of Clinical Nutrition. 90(4): pp. 1047–
1055. 
Raosoft. (2004). "Sample size calculator." Retrieved 20-11-2011, from 
http://www.raosoft.com/samplesize.html. 
Redmond, E. C. and Griffith, C. J. (2003). "Consumer food handling in the home: A 
review of food safety studies." Journal of Food Protection. 66(1): pp. 130–
161. 
Redmond, E. C. and Griffith, C. J. (2005). "Consumer perceptions of food safety 
education sources: Implications for effective strategy development." British 
Food Journal. 107(7): pp. 467–483. 
Renault, K. M., Carlsen, E. M., Nørgaard, K., Nilas, L., Pryds, O., Secher, N. J., et 
al. (2015) "Intake of sweets, snacks and soft drinks predicts weight gain in 
obese pregnant women: Detailed analysis of the results of a randomised 
controlled trial." PLoS One. 10:7, p. e0133041, DOI: 
10.1371/journal.pone.0133041. 
Reyes, N. R., Klotz, A. A. and Herring, S. J. (2013). "A qualitative study of 
motivators and barriers to healthy eating in pregnancy for low-income, 
overweight, African-American mothers." Journal of the Academy of Nutrition 
and Dietetics. 113(9): pp. 1175–1181. 
Rice, P. L. and Ezzy, D. (1999). Qualitative research methods: A health focus. 
Melbourne: Oxford University Press. 
Richters, J., Grulich, A. E., De Visser, R. O., Smith, A. M. A. and Rissel, C. E. 
(2003). "Sex in Australia: Contraceptive practices among a representative 
sample of women." Australian and New Zealand Journal of Public Health. 
27(2): pp. 210–216. 
Rogers, I. and Emmett, P. (1998). "Diet during pregnancy in a population of pregnant 
women in South West England. ALSPAC study team. Avon longitudinal 
~ 264 ~ 
 
study of pregnancy and childhood." European Journal of Clinical Nutrition. 
52(4): pp. 246–250. 
Rollnick, S., Mason, P. and Butler, C. (1999). Health behavior change: A guide for 
practicioners. London: Elsevier. 
Rothschild, M., Carrots, Sticks and Promises (1999). "A conceptual framework for 
the management of public health and the social issue behaviors. ." Journal of 
Marketing. 63: pp. 24–37. 
Rowe, H. (2016). "Prevalence and distribution of unintended pregnancy: The 
Understanding Fertility Management in Australia National Survey." 
Australian and New Zealand Journal of Public Health. 40(2): pp. 104–109. 
Ruud, J. S., Betts, N., Kritch, K., Nitzke, S., Lohse, B. and Boeckner, L. (2005). 
"Acceptability of stage-tailored newsletters about fruits and vegetables by 
young adults." Journal of the American Dietetic Association. 105(11): pp. 
1774–1778. 
Sales, A., Smith, J., Curran, G. and Kochevar, L. (2006) "Models, strategies, and 
tools: Theory in implementing evidence-based findings into health care 
practice." Journal of General Internal Medicine. 21:S2, pp. S43–S49, DOI: 
10.1111/j.1525-1497.2006.00362.x. 
Santos, J. (1999). "Cronbach’s alpha: A tool for assessing the reliability of scales." 
Journal of Extension. 37(2): pp. 1–5. 
Sapp, G. (2002). "Incomplete knowledge and attitude-behavior inconsistency." 
Social Behavior and Personality. 30(1): pp. 37–44  
Sayakhot, P. and Carolan-Olah, M. (2016) "Internet use by pregnant women seeking 
pregnancy-related information: A systematic review." BMC Pregnancy and 
Childbirth. 16:65, p. 10, DOI: 10.1186/s12884-016-0856-5. 
Schneider, Z. M., Whitehead, D., Loblondo-Wood, G. and Haber, J. (2013). Nursing 
and midwifery research: Methods and appraisal for evidence-based practice. 
Chatswood, NSW: Elsevier. 4th ed. 
Schwarzer, R., Ed. (1992). Self-efficacy in the adoption and maintenance of health 
behaviors: Theoretical approaches and a new model.  Self-Efficacy: Thought 
Control of Action. London: Hemisphere. 
Schwarzer, R. (2008). "Modeling health behavior change: How to predict and modify 
the adoption and maintenance of health behaviors." Applied Psychology. 
57(1): pp. 1–29. 
~ 265 ~ 
 
Sherwood, K. L., Houghton, L. A., Tarasuk, V. and O'Connor, D. L. (2006). "One-
third of pregnant and lactating women may not be meeting their folate 
requirements from diet alone based on mandated levels of folic acid 
fortification." Journal of Nutrition. 136(11): pp. 2820–2826. 
Shin, M.-K., Kim, Y.-S., Kim, J.-H., Kim, S.-H. and Kim, Y. (2015). "Dietary 
patterns and their associations with the diet quality index-international (DQI-
I) in Korean women with gestational diabetes mellitus." Clinical Nutrition 
Research. 4(4): pp. 216–224. 
Shopping for Health 2003, Whole health for the whole family, Washington DC. 
Shub, A., Huning, E. Y.-S., Campbell, K. and McCarthy, E. (2013) "Pregnant 
women's knowledge of weight, weight gain, complications of obesity and 
weight management strategies in pregnancy." BMC Research Notes. 6:278, p. 
6. 
Silverman, D. (2000). Doing Qualitative Research. Thousand Oaks, CA: Sage. 2nd 
ed. 
Sinikovic, D. S., Yeatman, H. R., Cameron, D. and Meyer, B. J. (2009). "Women’s 
awareness of the importance of long-chain omega-3 polyunsaturated fatty 
acid consumption during pregnancy: knowledge of risks, benefits and 
information accessibility." Public Health Nutrition. 12(04): pp. 562–569. 
Skinner, H., Biscope, S. and Poland, B. (2003). "Quality of Internet access: Barrier 
behind Internet use statistics." Social Science and Medicine. 57(5): pp. 875–
880. 
Skouteris, H., Hartley-Clark, L., McCabe, M., Milgrom, J., Kent, B., Herring, S. J., 
et al. (2010). "Preventing excessive gestational weight gain: A systematic 
review of interventions." Obesity Reviews. 11(11): pp. 757–768. 
Skouteris, H., Mccabe, M., Milgrom, J., Kent, B., Bruce, L., Mihalopoulos, C., et al. 
(2012) "Protocol for a randomized controlled trial of a specialized health 
coaching intervention to prevent excessive gestational weight gain and 
postpartum weight retention in women: The HIPP study." BMC Public 
Health. 12:78, p. 9. 
Skouteris, H., Mcphie, S., Hill, B., McCabe, M., Milgrom, J., Kent, B., et al. (2015). 
"Health coaching to prevent excessive gestational weight gain: A 
randomized-controlled trial." British Journal of Health Psychology. 21(1): 
pp. 31–51. 
Smedley, B. and Syme, S., Eds. (2000). Promotion health: Intervention strategies 
from social and behavioral research. Washington, DC, National Academy 
Press. 
~ 266 ~ 
 
Stapleton, H., Kirkham, M. and Thomas, G. (2002) "Qualitative study of evidence 
based leaflets in maternity care."  2002:324, p. 639, DOI: 
http://dx.doi.org/10.1136/bmj.324.7338.639  
Storr, T., Maher, J. and Swanepoel, E. (2017) "Online nutrition information for 
pregnant women: A content analysis." Maternal & Child Nutrition. 13:2, p. 
e12315, DOI: 10.1111/mcn.12315. 
Stotland, N. E., Haas, J. S., Brawarsky, P., Jackson, R. A., Fuentes-Afflick, E. and 
Escobar, G. J. (2005). "Body mass index, provider advice, and target 
gestational weight gain." Obstetrics and Gynecology. 105(3): pp. 633–638. 
RurveyMonkey Retrieved 01-07-2012, from  https://www.surveymonkey.com/. 
Sutherland, L. A., Wildemuth, B., Campbell, M. K. and Haines, P. S. (2005). 
"Unraveling the web: An evaluation of the content quality, usability, and 
readability of nutrition web sites." Journal of Nutrition Education and 
Behavior. 37(6): pp. 300–305. 
Swan, G. (2004). "Findings from the latest National Diet and Nutrition Survey." 
Proceedings of the Nutrition Society. 63(4): pp. 505–512. 
Szwajcer, E. M., Hiddink, G. J., Koelen, M. A. and van Woerkum, C. M. J. (2009). 
"Written nutrition communication in midwifery practice: What purpose does 
it serve?" Midwifery. 25(5): pp. 509–517. 
Szwajcer, E. M., Hiddink, G. J., Koelen, M. A. and Woerkum, C. M. J. (2005) 
"Nutrition-related information-seeking behaviours before and throughout the 
course of pregnancy: Consequences for nutrition communication." European 
Journal of Clinical Nutrition. 59:S1, pp. S57–S65, DOI: 
10.1038/sj.ejcn.1602175. 
Szwajcer, E. M., Hiddink, G. J., Koelen, M. A. and Woerkum, C. M. J. (2007). 
"Nutrition awareness and pregnancy: implications for the life course 
perspective." European Journal of Obstetrics, Gynecology, and Reproductive 
Biology. 135(1): pp. 58–64. 
Szwajcer, E. M., Hiddink, G. J., Maas, L., Koelen, M. and Woerkum, C. (2012) 
"Nutrition awareness before and throughout different trimesters in pregnancy: 
A quantitative study among Dutch women." Family Practice. 29:suppl 1, pp. 
i82–i88, DOI: 10.1093/fampra/cmr107. 
Szwajcer, E. M., Hiddink, G. J., Maas, L., Koelen, M. A. and Van Woerkum, C. M. 
J. (2008). "Nutrition-related information-seeking behaviours of women trying 
to conceive and pregnant women: Evidence for the life course perspective." 
Family Practice. 25(suppl 1): pp. i99–i104. 
~ 267 ~ 
 
Tabachnick, B. G. and Fidell, L. S. (2013). Using multivariate statistics. Boston: 
Pearson Education. 6th ed. 
Tashakkori, A. and Teddlie, C., Eds. (2010). Sage handbook of mixed methods in 
social & behavioral research Los Angeles, SAGE Publications. 2nd ed. 
Taylor, M., Kelly, M., Noël, M., Brisdon, S., Berkowitz, J., Gustafson, L., et al. 
(2012). "Pregnant women’s knowledge, practices, and needs related to food 
safety and listeriosis: A study in British Columbia." Canadian Family 
Physician. 58(10): pp. 1106–1112. 
Thangaratinam, S., Rogozińska, E., Jolly, K., Glinkowski, S., Roseboom, T., 
Tomlinson, J. W., et al. (2012) "Effects of interventions in pregnancy on 
maternal weight and obstetric outcomes: Meta-analysis of randomised 
evidence." British Medical Journal. 2012:344, p. e2088, DOI: 
10.1136/bmj.e2088. 
Thompson, M. W., Nassar, N., Robertson, M. and Shand, A. W. (2011). "Pregnant 
women's knowledge of obesity and ideal weight gain in pregnancy, and 
health behaviours of pregnant women and their partners." Australian and 
New Zealand Journal of Obstetrics and Gynaecology. 51(5): pp. 460–463. 
Tovar, A., Guthrie, L. B., Platek, D., Stuebe, A., Herring, S. J. and Oken, E. (2011). 
"Modifiable predictors associated with having a gestational weight gain 
goal." Maternal and Child Health Journal. 15(7): pp. 1119–1126. 
Troxell, H., Anderson, J., Auld, G., Marx, N., Harris, M., Reece, M., et al. (2005). 
"Omega-3 for baby and me: Material development for a WIC intervention to 
increase DHA intake during pregnancy." Maternal and Child Health Journal. 
9(2): pp. 189–197. 
U.S. Department of Agriculture and U.S. Department of Health and Human Services 
(2010). Dietary Guidelines for Americans. Washington, DC: U.S. 
Government. 
Van Ryn, M. and Heaney, C. (1992). "What’s the use of theory?" Health Education 
Quarterly. 19: pp. 315–330. 
Verbeke, W., Sioen, I., Pieniak, Z., Van Camp, J. and De Henauw, S. (2005). 
"Consumer perception versus scientific evidence about health benefits and 
safety risks from fish consumption." Public Health Nutrition. 8(4): pp. 422–
429. 
Véronique, A.-B. and Gérard, P. (2000). "Vitamin A in pregnancy: Requirements 
and safety limits." The American Journal of Clinical Nutrition. 71(5): pp. 
1325s–1333s. 
~ 268 ~ 
 
Web Cipher. (2016). "Most Aussies’ diet fails to meet guidelines." Retrieved 12-05-
2016, from https://cipher.org.au/daily-diet-aussies-fails-meet-guidelines/. 
Wen, L. M., Flood, V. M., Simpson, J. M., Rissel, C. and Baur, L. A. (2010). 
"Dietary behaviours during pregnancy: Findings from first-time mothers in 
southwest Sydney, Australia." International Journal of Behavioral Nutrition 
and Physical Activity. 7(1): pp. 1–7. 
Wennberg, A.-L., Hörnsten, Å. and Hamberg, K. (2015) "A questioned authority 
meets well-informed pregnant women – A qualitative study examining how 
midwives perceive their role in dietary counselling." BMC Pregnancy and 
Childbirth. 15:88, p. 10, DOI: 10.1186/s12884-015-0523-2. 
Wennberg, A. L., Lundqvist, A., Högberg, U., Sandström, H. and Hamberg, K. 
(2013). "Women's experiences of dietary advice and dietary changes during 
pregnancy." Midwifery. 29(9): pp. 1027–1034. 
West, R. (2005). "Time for a change: Putting the Transtheoretical (Stages of Change) 
Model to rest." Addiction. 100(8): pp. 1036–1039. 
Whitaker, K. M., Wilcox, S., Liu, J., Blair, S. N. and Pate, R. R. (2016). "Patient and 
provider perceptions of weight gain, physical activity, and nutrition 
counseling during pregnancy: A qualitative study." Womens Health Issues. 
26(1): pp. 116–122  
Wilkinson, S. A., Miller, Y. D. and Watson, B. (2009). "Prevalence of health 
behaviours in pregnancy at service entry in a Queensland health service 
district." Australian and New Zealand Journal of Public Health. 33(3): pp. 
228–233  
Wilkinson, S. A. and Tolcher, D. (2010). "Nutrition and maternal health: What 
women want and can we provide it?" Nutrition & Dietetics. 67(1): pp. 18–25. 
Wilkinson, S. A., Walker, A. and Tolcher, D. (2013). "Re-evaluation of women's 
nutritional needs, knowledge and behaviours in a tertiary maternity service: 
are we meeting women's needs yet?" Nutrition & Dietetics. 70(3): pp. 181–
187. 
Willcox, J., Campbell, K., Van Der Pligt, P., Hoban, E., Pidd, D. and Wilkinson, S. 
(2012) "Excess gestational weight gain: An exploration of midwives' views 
and practice." BMC Pregnancy and Childbirth. 12:102, p. 11, DOI: 
10.1186/1471-2393-12-102. 
Willcox, J. C., Campbell, K. J., McCarthy, E. A., Lappas, M., Ball, K., Crawford, D., 
et al. (2015) "Gestational weight gain information: Seeking and sources 
among pregnant women." BMC Pregnancy and Childbirth. 15:164, p. 10, 
DOI: 10.1186/s12884-015-0600-6. 
~ 269 ~ 
 
Williams, L., Campbell, K., Abbott, G., Crawford, D. and Ball, K. (2012). "Is 
maternal nutrition knowledge more strongly associated with the diets of 
mothers or their school-aged children?" Public Health Nutrition. 15(8): pp. 
1396–1401. 
Wong, C. Y., Zalilah, M. S. and Yap, L. D. (2009). "Socio-demographic 
characteristics and nutritional status of individuals by stages of change for 
dietary fat reduction." Pakistan Journal of Nutrition. 8(12): pp. 1821–1829. 
World Health Organization. (1998). "World Health Day. Safe motherhood. Improve 
the quality of maternal health services (WHD 98.8)."   Geneva: World Health 
Organization. Retrieved 30-06-2012, from 
http://www.who.int/docstore/world-health-
day/en/pages1998/whd98_08.html. 
World Health Organization 2006, Global database on body mass index: BMI 
classification, World Health Organization. 
World Health Organization. (2011). "Global strategy on diet, physical activity and 
health: Childhood overweight and obesity." Retrieved 29-10-2014, from 
http://www.who.int/dietphysicalactivity/childhood/en/. 
World Health Organization. (2014). "Nutrition through the life-course." Retrieved 
15-02-2015, from 
http://www.wpro.who.int/mediacentre/factsheets/nutrition/en/. 
World Health Organization. (2016a). "New guidelines on antenatal care for a 
positive pregnancy experience." from 
http://www.who.int/reproductivehealth/news/antenatal-care/en/. 
World Health Organization 2016b, WHO recommendations on antenatal care for a 
positive pregnancy experience, World Health Organization, Geneva. 
Worsley, A. (2002). "Nutrition knowledge and food consumption: Can nutrition 
knowledge change food behaviour?" Asia Pacific Journal of Clinical 
Nutrition. 11(S3): pp. S579-S585. 
Worsley, A., Wang, W. and Yeatman, H. 2011, Food Knowledge Survey 2011: 
Preliminary report, Deakin University, Centre for Physical Activity and 
Nutrition Research, Geelong. 
Worsley, A., Wang, W. C., Byrne, S. and Yeatman, H. (2014) "Different patterns of 
Australian adults' knowledge of foods and nutrients related to metabolic 




© 2016 Bookari et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 
hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).
International Journal of Women’s Health 2016:8 405–419
International Journal of Women’s Health Dovepress
submit your manuscript | www.dovepress.com
Dovepress 
405
O r I g I n a l  r e s e a r c H
open access to scientific and medical research
Open access Full Text article
http://dx.doi.org/10.2147/IJWH.S110072
exploring australian women’s level of nutrition 





1school of Health and society, Faculty 
of social sciences, 2school of nursing, 
Faculty of science, Medicine and 
Health, University of Wollongong, 
Wollongong, nsW, 3school of nursing 
and Midwifery, Higher education 
Division, central Queensland 
University, noosaville, QlD, australia
Background: The Australian Guide to Healthy Eating (AGHE) for pregnancy provides a 
number of food- and nutrition-related recommendations to assist pregnant women in optimiz-
ing their dietary behavior. However, there are limited data demonstrating pregnant women’s 
knowledge of the AGHE recommendations. This study investigated Australian pregnant 
women’s knowledge of the AGHE and related dietary recommendations for maintaining a 
healthy pregnancy. The variations in nutrition knowledge were compared with demographic 
characteristics.
Methods: A cross-sectional study assessed eight different nutrition knowledge domains and 
the demographic characteristics of pregnant women. Four hundred women across Australia 
completed a multidimensional online survey based on validated and existing measures.
Results: More than half of the pregnant women surveyed (65%) were not familiar with the 
AGHE recommendations. The basic recommendations to eat more fruit, vegetables, bread, 
and cereals but less meat were poorly understood. An in-depth investigation of knowledge of 
nutrition information revealed misconceptions in a range of areas, including standard serving 
size, nutrients content of certain foods, energy density of fat, and the importance of key nutri-
ents in pregnancy. Univariate analysis revealed significant demographic variation in nutrition 
knowledge scores. Multiple regression analysis confirmed the significant independent effects 
on respondents’ nutrition knowledge score (P,0.000) of the education level, income, age, stage 
of pregnancy, language, and having a health/nutrition qualification. The model indicated that 
independent variables explained 33% (adjusted R2) of the variance found between respondents’ 
knowledge scores.
Conclusion: Australian pregnant women’s knowledge regarding AGHE for pregnancy and 
other key dietary recommendations is poor and varies significantly with their demographic 
profile. The setting of dietary guidelines is not sufficient to ensure improvement in their nutri-
tion knowledge. It is essential that women receive support to achieve optimal and healthy diets 
during pregnancy.
Keywords: Australian Guide to Healthy Eating for pregnancy, nutrition knowledge, pregnancy, 
health
Introduction
An optimally nourishing diet is important for health during pregnancy. Poor diet places 
women at a higher risk of unhealthy gestational weight gain,1 which can negatively 
impact mothers’ and babies’ health, causing a range of poor maternal and infant 
outcomes.2 Exposure of the unborn baby to maternal obesity, diabetes, and excessive 
gestational weight gain can increase his/her risk of developing childhood obesity and 
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chronic diseases later in life.3,4 Yet, many women do not 
sustain an optimal diet prior to and during pregnancy. Some 
pregnant women’s diets lack key nutrients, including folate, 
fiber, and iron.5 Their diets do not comply with official dietary 
guidelines with respect to consumption of some major food 
groups (including bread and cereals, fruit, vegetables, grains, 
and protein foods [nuts, beans, eggs, and fish]), and many are 
characterized as being high in processed meat, soft drinks, 
and takeaway foods.5–10
A number of behavioral change theories such as the 
planned behavior theory,11 social cognitive theory,12 and 
transtheoretical model13 recognize the important role that 
nutrition knowledge, attitudes, and motivations can play in 
the process of food choices. Such theories assume a rational 
relationship in the intersection of beliefs, attitudes, intentions, 
and behaviors for “volitional behavior”. Sapp14 argued that 
for individuals to adopt a rational approach to food intake, 
they first needed to reach a “high threshold level of ‘how-to’ 
and ‘awareness’ nutrition knowledge”. Conversely, incom-
plete knowledge and false beliefs can lead to ill-formed 
intentions and nonrational nutrition behavior. The same 
could be said for dietary behavior in pregnancy. Women’s 
accurate knowledge of dietary guidelines during pregnancy 
may assist them to make appropriate food choices and to 
achieve a balanced diet for themselves and their unborn 
babies as it may assist them to reject false or nonevidence-
based messages or uninformed advice from family, friends, 
and social media.
Pregnancy is an important time to increase women’s 
awareness about healthy eating.15 Pregnant women recognize 
diet as important to fetal health and are more likely to be 
mindful of nutrition, seek health advice, and modify their 
diets.16 Nutrition knowledge has been positively associated 
with maternal dietary behavior17,18 and use of supplements.19 
Nutrition education also has been shown to have beneficial 
effects on pregnancy outcome,20 reducing the number of 
infants born .4 kg, reducing the incidence of respiratory 
distress syndrome, and producing shorter length of stay 
in hospitals.21
Many countries around the world22,23 have established 
dietary guidelines to improve eating habits of individuals 
through their lifespan. Dietary guidelines are considered 
a foundation of any strategy to promote the consumption 
of healthy foods.9 In Australia, the Australian Dietary 
Guidelines24 provide recommendations on health, weight 
management and nutrition, and food safety for the general 
population and specific information for pregnant women.25,26 
The revised Australian Dietary Guidelines were published 
in 2013 and included changes to the information provided 
for pregnant women, such as the recommended number of 
serves of fruit, vegetables, bread and cereals, dairy, and 
meat and its alternatives, and the standard serve size for 
bread and cereals group. The revised Australian Guide to 
Healthy Eating (AGHE) for pregnant women references the 
Institute of Medicine’s guidelines for weight gain during 
pregnancy.25 A number of Australian government websites 
provide useful, evidence-based information on healthy eat-
ing, weight management, management of discomfort, staying 
active, the need for and potential dangers of supplementa-
tion, and the importance of key nutrients and food safety 
during pregnancy.25–28
Having information available does not necessarily trans-
late into increases in pregnant women’s nutrition knowledge. 
Little has been reported on Australian women’s knowledge of 
these guidelines and other food- and nutrition-related recom-
mendations. The existing studies have focused on investigat-
ing either women’s awareness of specific single nutrients 
required during pregnancy29–31 or their knowledge of AGHE 
recommendations for adults in the general population.8 
Women’s knowledge of food handling practices and weight 
gain during pregnancy has also been examined separately in 
the previous studies.32,33 Understanding pregnant women’s 
level of knowledge of the AGHE and specific nutrition and 
dietary recommendations during pregnancy is important for 
guiding the development of effective approaches to support 
women in maintaining a healthy diet and avoiding harmful 
excessive weight gain during pregnancy.
A number of studies have noted demographic variations 
in nutrition knowledge. Identifying groups of pregnant 
women who might be at risk of having inadequate nutrition 
knowledge could permit the adoption of well-targeted and 
effective communication strategies regarding pregnancy 
nutrition. A study32 indicated that higher levels of knowl-
edge about “high Listeria risk foods” were associated with 
a number of sociodemographic characteristics of pregnant 
women. These included first language (English), planned 
pregnancy, and household income (.AU$50,000/yr). Other 
studies8,29 found that women with higher educational levels 
demonstrated the highest levels of “nutrition knowledge”, 
“knowledge about the consequences of folic acid deficiency” 
and “knowledge about the adverse health outcomes associ-
ated with low iodine intake” during pregnancy.
The purpose of this study was to:
1. survey pregnant women’s level of knowledge of the AGHE 
for pregnancy and relevant dietary and nutrition recom-
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To recruit pregnant women, this cross-sectional study 
used convenience sampling. To minimize the potential 
for social desirability bias, the survey was designed to be 
administered online and self-completed and the participation 
was anonymous.
survey development
A multidimensional survey was developed for this study 
based on an existing survey34 and components from four 
validated surveys.32,35–37 The survey explored five major 
dimensions using a total of 109 items. The dimensions 
assessed were pregnant women’s:
1. reported adherence to the five food groups and extras 
(six items);
2. attitudes toward key nutrition topics (17 items);
3. level of motivation to maintain a healthy diet (four 
items);
4. knowledge of the AGHE during pregnancy and a range 
of diet-related matters (70 items); and
5. knowledge of guidelines for weight gain and its manage-
ment during pregnancy (12 items).
Demographic characteristics recorded included prior 
pregnancies, stage of pregnancy, planned pregnancy, age, 
marital status, level of education, household income, first lan-
guage, possession of a health/nutrition-related qualification, 
whether seen by a dietitian/nutritionist, and the classification 
of women’s body mass index (BMI) based on Institute of 
Medicine 2009 guidelines.
The survey instrument was developed in early 2012 and 
implemented between October 2012 and July 2013. As a 
check on face validity, the survey questions were reviewed 
individually by a supervisory team (one with an expertise in 
public health nutrition and another with midwifery expertise) 
and four accredited practising dietitians (including a maternal 
health dietitian) to ensure they reflected the AGHE recom-
mendations for pregnant women published prior to Febru-
ary 2013 and the dietary and nutrition recommendations 
for maintaining a healthy pregnancy as provided on the 
Australian government website (prior to the same date). 
A statistician (an accredited practicing dietitian and expert 
on question construction) then reviewed the survey to ensure 
that it did not contain common errors (eg, leading, confusing, 
or double-barreled questions).
The survey was pilot tested first with five researchers 
(dietitians) from the School of Health Science at the 
University of Wollongong (UOW). This was followed by 
pilot testing of the survey with a small convenience sample of 
ten pregnant women to determine time for survey completion, 
identify items that lacked clarity, and ensure that the instruc-
tions and contents were easily comprehensible and layout 
was acceptable.38 Modifications were consequently made to 
some existing questions (for clarity), and a few items were 
added. The UOW Human Research Ethics Committee, which 
included a dietitian, reviewed and approved the survey. All 
authors were involved in revising the final version of the 
survey and making changes based on the feedback received 
during pilot testing.
The reliability was calculated for three dimensions of the 
survey, including “women’s attitudes toward key nutrition 
topics”, “women’s level of motivation to maintain a healthy 
diet”, and “women’s knowledge of the AGHE during preg-
nancy and a range of diet-related matters”. Each dimension 
was explored using a set of items intended to assess different 
aspects of that single attribute. The reliability test was not 
calculated for the remaining dimensions, which included 
“women’s reported adherence to the five food groups and 
extras” and “women’s knowledge of guidelines for weight 
gain and its management during pregnancy”, as these two 
dimensions contained multidimensional scale questions 
(eg, open-ended questions, multiple choice). For the other 
three dimensions, the α coefficients were slightly .0.8, 
which suggests that the scales had good internal consistency. 
The information about the five dimensions of the survey and 
the reliability results is presented in Table 1.
This article reports only on the fourth dimension: 
women’s knowledge of the AGHE during pregnancy and 
a range of diet-related matters. The nutrition knowledge 
section contained eight domains assessing nutrition knowl-
edge (consisting of 70 items). Details of the survey domains 
relating to nutrition knowledge and demographic informa-
tion collected and reported on in this study are in Table 2. 
Knowledge was assessed with multiple-choice questions, 
with a majority of questions (67) having one correct response 
option, while two questions (on multivitamins and supple-
ments in pregnancy) had more than one correct response 
option. The respondents were asked to choose from a range 
of different scales answers such as “true, false, don’t know”; 
“yes, no, not sure”; “high, low, not sure”; “less than one 
serve, one serve, more than one serve, not sure”; or a choice 
of four different food options and “not sure”. To score the 
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were scored as 1, while incorrect and “not sure” responses 
were scored as 0. Responses for each domain were added to 
give a total domain score, and the eight domain scores were 
added to give an overall nutrition knowledge score, with a 
maximum possible score of 72.
survey administration
All data were obtained online using an online survey instru-
ment. Recruitment took place between October 2012 and 
July 2013. To maximize response rates, different recruit-
ment strategies were used to invite pregnant women to 
complete the online survey independently (Figure 1). The 
pregnant women were recruited either through verbal invita-
tion or via distribution of invitation leaflets. Women were 
approached directly at two pregnancy/baby expos (fairs) 
held in Wollongong and at antenatal clinic waiting rooms 
of the participating hospitals. Seven public hospitals with 
antenatal clinics in New South Wales (NSW), Australia, 
were invited to participate with all but two responding and 
agreeing to participate. The pregnant women were provided 
with information verbally on the purpose of the survey and 
informed that participation was voluntary. If they agreed to 
participate, they were provided with an iPad to complete 
the survey at the time without any input from researcher 
or given an information leaflet with a link to complete the 
survey online at a later time.
The study invitation leaflets were distributed at two baby 
stores located in NSW and in the Australian “Bounty Mother 
To Be Bags”. These bags contained product samples and 
information for the pregnant women and were distributed 
at hospitals/pharmacists/chemists across NSW. Additional 
women from across Australia participated via an unplanned 
snowball effect in which survey respondents promoted the 
survey to their friends verbally and through social media 
(Facebook and pregnancy website/discussion boards).
Measures and outcomes
This article reports on the eight domains of nutrition knowl-
edge of pregnant women and on the relationship of demo-
graphic variation to knowledge levels.
statistical analysis
Raw data were downloaded from the SurveyMonkey website 
and the iPads and transferred to the Statistical Package for the 
Social Sciences software (Version 22.0; IBM Corporation, 
Armonk, NY, USA). For the purposes of analysis for this 
study, only results from fully completed surveys were 
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possible as no record was kept of the different methods of 
data collection. Cronbach’s alpha and Kuder and Richardson 
Formula 20 were calculated to measure reliability of mea-
surements with scale type of questions and with dichotomous 
choices, respectively.
Scores were calculated for each domain and also for the 
overall nutrition knowledge (a total of the eight domains). 
Women’s prepregnancy BMIs were calculated based on the 
self-reported prepregnancy weight and height.39 Descriptive 
and inferential statistics were used to describe and analyze 
the data. One-way ANOVA and independent t-test were 
used to assess the variations in the mean total scores of 
nutrition knowledge based on categories of demographic 
factors. Predictors of women’s nutrition knowledge were 
identified via multiple linear regression analyses. Given the 
relatively high number of factors, only factors that were 
significantly associated with women’s nutrition knowledge 
(in one-way ANOVA and independent t-test, P,0.05) were 
included in the regression analysis to prevent overcompli-
cated presentation of the results.40 Then the association of 
each predictor with the nutrition knowledge score when 
adjusted for other predictors was identified using multiple 
linear regression analyses. Significance was identified at 
P,0.05.
ethical approval
The study was approved by the UOW Human Research Ethics 
Committee, South Eastern Sydney and Illawarra Area Health 
Service, and South Western Sydney Local Health District 
sites (Campbelltown/Liverpool hospitals). Participant’s 
information sheet was included in the first page of the on-line 
survey. The consent was implicitly taken by including the 
following statement at the same page “By completing the 
survey you agree to take part in the study”.
Table 2 The composition of the fourth dimension of nutrition during pregnancy survey: women’s knowledge of the agHe during 
pregnancy and a range of diet-related matters
No Nutrition knowledge  
domain




1 Recommended intakes of five 
food groups and extras
One question asked women if they were familiar with the agHe  
for pregnancy
1 naa
The recommended number of serves of the five core food groups (fruit, 
vegetables, dairy foods, meat and its alternatives, and bread and cereals)  
and extrasb based on agHe for pregnancy
5 5
2 Food sources of nutrients Foods high or low in sugar, salt, dietary fiber, and saturated fat 22 22
Macronutrient (fat) has the highest energy density
Food items that are rich sources of vitamin a, iron, iodine, and omega-3 
fatty acids
3 Vitamins and other 
supplements during 
pregnancy
Mandatory supplements (ie, folic acid and iodine) during pregnancy 2 5c
Micronutrients that may pose a risk when taken during pregnancy
4 Healthy meal proportion  
and serving size
Identification of food group proportions for a healthy meal pattern 14 14
Portion size of certain food items from each food group
5 choosing everyday food Healthier and best options for foods that are:
– Low-fat, high-fiber, light meal
– Healthier serving options for spaghetti
Bolognese (more carbohydrate in spaghetti than fat in the sauce)
– low in sugar
3 3
6 Diet–health relationship Management of pregnancy-related symptoms:




7 Importance of key nutrients  
in pregnancy
Nutrient function in the body and risk of nutrients’ deficiency (for iodine 
and omega-3 fatty acids)
2 2
8 Food safety practice  
in pregnancy
safe food to consume in pregnancy 9 9
safe and unsafe food preparation and storage practice
Perception of listeriosis
Safe fish option to consume in pregnancy
Notes: aNot applicable as this question was not included in the scoring process; the women were given two answers (yes or no) to choose from. bextras or “discretionary 
choices”, including energy-dense but nutrient-low foods such as confectionery, jam, cakes, meat pies, and pastries. cThese two items had more than one correct response 
options; the first question had two possible correct answers (folic acid and iodine) and the second one had three possible correct answers (vitamins A, D, and B6).
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Results
study sample characteristics
Responses were received from 472 pregnant women, 72 of 
whom did not fully complete the survey. The demographic 
characteristics of survey respondents are presented in Table 3. 
Of the 400 women who fully completed the questionnaire, 
328 (82%) were from the state of NSW, the majority spoke 
English as their first language (83%), and more than half 
(53.3%) held a university degree. Just over half (52.2%) 
were in their third trimester, 37.8% were in their second 
trimester and the remainder (10%) in their first trimester. For 
approximately half of respondents (49%), this was their first 
pregnancy. Approximately 40% of the respondents were clas-
sified as either “overweight” (20.5%; BMI 25–29.9 kg/m2) 
or “obese” (19.3%; BMI $30 kg/m2).
summary of descriptive statistics of the 
eight nutrition knowledge domains
Table 4 summarizes the mean score achieved by respon-
dents across each of the eight nutrition knowledge domains 
assessed. The percentage of mean score (the average percent-
age of the score relative to the total possible score) is provided 
for each domain to enable the interdomain comparison. 
The respondents showed the highest levels of knowledge 
for “food safety practice in pregnancy” (84.22% correct), 
“diet–health relationship” (71.16% correct), and “nutrient 
sources” (66.81% correct). Lowest scores were achieved 
for knowledge of the “multivitamin and supplements during 
pregnancy” (48.40% correct) and “importance of key nutri-
ents in pregnancy” (46.50% correct).
Recommended intakes of five food 
groups and extras
Approximately two-thirds (65.2%, n=261) of respondents 
stated they were not familiar with the AGHE for pregnant 
women. Although 34.8% (n=139) of respondents indicated 
that they were familiar with the AGHE recommendations, 
analysis indicated that there was no difference in their aware-
ness of recommended intake of the five major food groups 
compared to those who answered that they were not aware 
of the AGHE (P,0.63). The respondents were asked to 
identify, from a list of multiple-choice options, the correct 
number of serves/day of each of the five major food groups 
in the AGHE. The respondents demonstrated a high level of 
awareness of recommended intake for the “extras” (86.5%, 
n=346) but less awareness of recommended intake of dairy 
foods (56.5%, n=226). Less than half of the respondents were 
aware of the recommended intakes for fruit and vegetables 
(45%, n=179), bread and cereals (34.5%, n=138), and meat 
and its alternative food groups (28.5%, n=114).
Food sources of nutrients
In this domain, the respondents’ understanding of food 
sources of certain macro- and micronutrients and energy 
density of fat was assessed (Table 5). The majority of 
respondents could successfully identify food sources 
Table 3 characteristics of the study sample






Two and more 75 18.8
stage of pregnancy
First trimester 40 10
second trimester 151 37.8





,20 years 12 3
20–29 years 195 48.8
30–39 years 178 44.5
$40 years 15 3.7
Marital status
single 23 5.8
Married/de facto 372 93
separated/divorced/widowed 5 1.2
education
some high school or less 26 6.5
High school completed 57 14.2
TaFe 104 26








Having health and nutrition-related qualification
Yes 67 16.8
no 333 83.2
seen by dietitian and/or nutritionist
Yes 122 30.5
no 278 69.5





Note: aPrepregnancy BMI was calculated for only 319 respondents as 69 out of 
388 respondents did not provide either prepregnancy self-reported height or weight.
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as high or low in added sugar for most items, including 
strawberry yoghurt (69.8%, n=279), muesli bar (79.2%, 
n=317), bananas (83.2%, n=333), and 35% orange juice 
(89.2%, n=357). Some misperceptions were evident for 
a number of areas: salt content of pasta, with only 55.2% 
(n=221) identifying it as low in salt; dietary fiber content 
of cornflakes, with only 56.5% (n=226) identifying it as a 
low source of fiber; and saturated fat content of avocado, 
with only 60% (n=240) of respondents identifying it as a 
low source of saturated fat. When asked to identify food 
sources high or low in salt, half of the items were answered 
correctly, including sausages as high in salt (87.2%, n=349) 
and spinach as low in salt (90.8%, n=363); however, only 
12.8% (n=51) of the pregnant women correctly identified 
wholegrain bread as high in salt.
The respondents were able to identify food sources high 
in iron (63.7%, n=255), iodine (65.2%, n=261), and omega-3 
fatty acids (90%, n=360) but less able to correctly identify 
foods that were a high source of vitamin A (38%, n=152). 
The majority of women (62%, n=248) did not identify liver 
as a high source of vitamin A, among a list including cheese 
and sweet potato. Seventy-eight percent of respondents 
(n=314) were unable to recognize that fat is the macronutri-
ent that has the most kilojoules (calories) compared to sugar 
and alcohol.
Healthy meal proportion and serving size
The respondents were asked to identify correct constitu-
ent proportions for a healthy meal from pictures showing 
plates with different proportions of the various food groups. 
The respondents were also asked to identify the standard 
portion size of certain food items from each food group. 
The majority of the women (75.5%, n=302) were able to 
recognize the plate that represented a healthy dinner plate. 
The respondents were unable to identify the standard serv-
ing size of the following food items: grapes (54% incorrect, 
n=216), cheese (64.8%, n=259), strawberries (74%, n=296), 
cooked rice/pasta (82.5%, n=330), and yogurt (90%, n=360). 
Just over half of the respondents were able to select the 
standard serving size for breakfast cereal flakes or porridge 
(50.5%, n=203) and chocolate bars (55.8%, n=223), while 
67% (n=268) correctly identified the standard serve size for 
meat pie.
Table 4 Descriptive statistics of women’s nutrition knowledge domains
Nutrition knowledge domain % mean  
(correct answers)
Mean Total score SD
Food safety practice in pregnancy 84.22 7.58 9 1.72
Diet–health relationship 71.16 8.54 12 2.18
Food sources of nutrients 66.81 14.70 22 3.23
choosing everyday food 58.00 1.74 3 0.66
Recommended intakes of five foods groupsa and extras or “discretionary choices”b 50.20 2.51 5 1.01
Healthy meal proportion/serving size 49.50 6.93 14 2.22
Multivitamin and supplements during pregnancy 48.40 2.42 5 1.11
Importance of key nutrients in pregnancy 46.50 0.93 2 0.71
Notes: aFruit, vegetables, dairy foods, meat and its alternatives, and bread and cereals. bIncluding energy dense but nutrient-low foods such as confectionery, jam, cakes, 
meat pies, and pastries.
Abbreviation: sD, standard deviation.
Table 5 Women’s awareness of food sources of certain macro- 
and micronutrients and energy density of fat









Bananas low 333 (83.2) 67 (16.8)
strawberry yoghurt High 279 (69.8) 121 (30.2)
Orange 35% juice High 357 (89.2) 43 (10.8)
Muesli bar High 317 (79.2) 83 (20.8)
salt
sausages High 349 (87.2) 51 (12.8)
Pasta low 221 (55.2) 179 (44.8)
spinach low 363 (90.8) 37 (9.2)
Wholegrain bread High 51 (12.8) 349 (87.2)
Dietary fiber
Cornflakes low 226 (56.5) 174 (43.5)
Bananas High 300 (75) 100 (25)
Wholegrain bread High 368 (92) 32 (8)
Fish High 258 (64.5) 142 (35.5)
saturated fat
lean red meat low 323 (80.8) 77 (19.2)
Whole milk High 258 (64.5) 142 (35.5)
avocado low 240 (60) 160 (40)
Vegetarian pastry High 246 (61.5) 154 (38.5)
select the most energy 
dense macronutrient
Fat 86 (21.5) 314 (78.5)
Food source rich in following micronutrients
Vitamin a liver 152 (38) 248 (62)
Iron red meat 255 (63.7) 145 (36.3)
Iodine sea food 261 (65.2) 139 (34.8)
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australian women’s level of nutrition knowledge during pregnancy
choosing everyday foods
The maximum possible score for knowledge about choosing 
everyday foods was 3. Most respondents (73.8%, n=295) 
were able to answer two out of three questions correctly. 
The question answered incorrectly by the majority of the 
respondents (86.5%, n=346) related to the healthier serving 
options of pasta and sauce (amounts and proportions) of 
spaghetti bolognese.
Vitamins and other supplements in 
pregnancy
Women’s awareness about the recommendations for supple-
ments in pregnancy was explored, including vitamins and 
other recommended supplements (folic acid and iodine), 
as well as those vitamins for which there were dangers 
associated with excessive doses (vitamin A, vitamin D, and 
vitamin B
6
). The National Health and Medical Research 
Council message for women to take folic acid supplements 
during pregnancy was understood by the majority of the 
respondents (93.5%, n=374); however, only half of the 
respondents (51.7%, n=207) were aware of the correct recom-
mendation for iodine supplementation during pregnancy.
The women were asked to identify micronutrients for 
which there was a risk associated with excessive intake, from 
a list including zinc, vitamin A, magnesium, vitamin D, and 
vitamin B
6
. Three in ten women indicated that they were not 
aware of any micronutrients that posed a risk associated with 
excessive intake. Half of the respondents were able to cor-
rectly identify one (n=205) nutrient, and only 11% correctly 
identified two nutrients (n=46) out of possible three. Less than 
one-third of the women (30%) correctly identified all the three 
nutrients (vitamin A, vitamin D, and vitamin B
6
) as micro-
nutrients that may pose a risk when taken during pregnancy. 
The highest level of awareness was for vitamin A (56.3%, 
n=225) and the lowest for vitamin D (17.5%, n=70).
Diet–health relationship
Domain six explored respondents’ knowledge of dietary 
behaviors that can assist in managing some common preg-
nancy discomforts, including nausea/vomiting, heartburn, 
and constipation. Most respondents correctly identified 
that eating “less fatty and spicy foods” (79.8%, n=315), 
“eating smaller meals more often” (88%, n=352), as well as 
“avoiding regular large snacks” (90.2%, n=361) would help 
minimize the effect of nausea and vomiting during preg-
nancy. Inversely, more than half of the respondents (56.5%, 
n=226) incorrectly indicated that eating sweet biscuits in the 
morning would help in managing morning sickness.
A large proportion of respondents were aware of the 
potential to minimize the effect of heartburn during preg-
nancy by “avoiding lying down shortly after eating” (77.8%, 
n=311) and eating “small frequent meals and nutritious 
snacks” (83%, n=332) and “less fatty and spicy foods” (86%, 
n=344). Conversely, only 27.2% (n=109) of the respondents 
correctly identified that eating less sugar would not help in 
managing heartburn discomfort.
The majority of the respondents were aware that “exer-
cising regularly” (89.2%, n=357) and “eating more fruit and 
vegetables” (92.8%, n=371) could assist in resolving consti-
pation in pregnancy. However, more than two-third (69.5%, 
n=278) incorrectly identified that “eating less spicy and salty 
foods” would assist in resolving constipation.
Importance of key nutrients during 
pregnancy – iodine and omega-3
Just over half (57%; n=228) of the respondents identified 
iodine as an important micronutrient for healthy development 
of the fetal brain, while only 36% (n=144) identified omega-3 
fatty acids as a nutrient that could help in the development 
of a fetus’s eyes, brain, and nervous system.
Food safety practice in pregnancy
In the final survey domain, the respondents’ knowledge 
of issues related to food safety was assessed. The ques-
tions focused on personal hygiene (hand washing), food 
preparation/storage (using the same surface for cutting raw 
meat and vegetables, reheating food, storage of food at 
appropriate temperature, storage of raw meat in refrigera-
tor, correct temperature of refrigerator), and safe foods and 
fish to consume, as well as Listeria contamination issues in 
pregnancy. All the questions were answered correctly by the 
majority of the respondents, ranging from 95.2% (n=381) for 
hand washing to 78.5% (n=314) for reheating food. When 
presented with a list of options of unsafe and safe foods to 
eat, 93.5% (n=374) of the respondents identified the correct 
response. Similarly, when presented with a list of safe and 
unsafe fish to eat during pregnancy, 74% (n=296) of the 
women answered correctly.
Demographic variation in nutrition 
knowledge
Descriptive statistics
From a univariate analysis, the women who scored highest 
in a number of knowledge domains and in the overall knowl-
edge score were in their first trimester (µ=48.80, standard 
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SD =6.70, P,0.001), had planned their pregnancy (µ=46.21 
vs µ=41.60, P,0.000), had higher education (µ=48.14, 
SD =6.34, P,0.000), identified English as their first language 
(µ=46.20 vs µ=41.18, P,0.000), were married/de facto 
(µ=45.73, SD =7.43, P,0.001), aged 30–39 years (µ=47.05, 
SD =6.75, P,0.000), and had annual household incomes 
of $AU$50,000 (µ=47.67, SD =6.56, P,0.000).
The respondents with a health/nutrition-related quali-
fication had significantly greater levels of overall nutrition 
knowledge (µ=48.60 vs µ=44.69, P,0.000). Of 67 respon-
dents, only 58 provided their qualification details. These 
included 22 with allied health qualifications, including one 
with a master degree in exercise rehabilitation and nutrition 
and dietetics; 17 nurses and one midwife; two participants 
with medical degrees; two dentists; two with a health degree/
Bachelor of Arts; two with a public health degree; one 
immunologist; and one veterinarian. Of the remaining eight 
participants, one had a certificate in children’s services, one 
had a first aid certificate, one had a food safety certificate, 
one had certificates III and IV in fitness, one had studied a 
subject on ecotrophology, one was a food technology teacher, 
one was a pastry chef, and one was a chef by trade.
There was no significant difference in the respondents’ 
knowledge in most of the domains (seven out of eight) 
between women who accessed a dietitian and/or nutritionist 
and those who had not. The latter respondents scored higher 
only in the “choosing everyday foods” domain (µ=1.80 vs 
µ=1.58, P,0.002). The reasons for seeing a nutritionist/
dietitian varied, including gestational diabetes management 
(54.9%, n=67), weight management (18.8%, n=23), dietary 
management during pregnancy (4.9%, n=6), or other reasons 
(general health and well-being, gallstones, low iron, irritable 
bowel syndrome, lactose intolerance, acne control, bad 
eating, and dietary management for teenager; 19.6%, n=24). 
The respondents indicated that they had seen a dietitian 
and/or nutritionist either within the last month (26.23%, 
n=32/122) or from between 1 and 6 months (27.05%, 
n=33/122) or .6 months (46.72%, n=57/122) from the time 
they completed the survey. Further analysis revealed that 
the respondents who had access to a nutritionist/dietitian for 
managing their gestational diabetes were the only group that 
scored significantly lower than the other groups in “recom-
mended intakes for the five food groups” (µ=2.07, SD =0.95, 
P,0.001), “food choices” (µ=1.34, SD =0.72, P,0.000), 
and on their total score of nutrition knowledge (µ=42.54, 
SD =7.33, P,0.013). There was not any statistically sig-
nificant difference between the respondents according to 
their BMI categories.
Multivariate analysis
Multiple linear regression analysis was undertaken to con-
firm the independent relationships between demographic 
factors and respondents’ knowledge of nutrition in pregnancy 
(Table 6). Only the significant factors from the univariate 
analysis were included in the final model. The independent 
factors significantly associated with better nutrition knowl-
edge scores (at the 0.05 level) were as follows: highest house-
hold income category ($AU$50,000; β=0.214, P,0.000), 
highest education category (tertiary and higher; β=0.225, 
P,0.000), English as mother’s first language (β=−0.216, 
P,0.000), age (β=0.154, P,0.001), first trimester for 
pregnancy (β=−0.101, P,0.016), having a health/nutrition-
related qualification (β=−0.099, P,0.020), and having one 
child (β=−0.096, P,0.028).
The model indicates that independent variables explain 
32% (adjusted R2) of the variance found between respon-
dents’ knowledge scores (Table 6). The highest category of 
education and household income were correlated with better 
nutrition knowledge. Women who indicated that English 
was their first language, had one child, and held a health/
Table 6 Multiple regression analysis of selected demographic factors
Predictors Nutrition knowledge
Unstandardized β Standardized β P-value
Household income 2.389 0.214 0.000
education 1.574 0.225 0.000
language −4.453 −0.216 0.000
age 1.926 0.154 0.001
stage of pregnancy −1.127 −0.101 0.016
Having health/nutrition-related qualification −2.046 −0.099 0.020
Prior pregnancy −0.973 −0.096 0.028
Multiple R=0.584 adjusted R2=0.326 F=22.477, P,0.000
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australian women’s level of nutrition knowledge during pregnancy
nutrition-related qualification had a greater level of nutrition 
knowledge. However, nutrition knowledge was lower among 
women who were in the third trimester of pregnancy and fell 
within the younger age group.
Discussion
To our knowledge, this is the first study to conduct an in-depth 
investigation into Australian pregnant women’s pregnancy-
specific nutrition knowledge of the AGHE and other relevant 
dietary and nutritional recommendations for maintaining a 
healthy pregnancy. The findings of this study indicate a lack 
of knowledge among pregnant women in most of the nutri-
tion knowledge areas, such as the AGHE recommendations 
and basic messages of eating more fruit and vegetables as 
well as bread and cereals but less meat. The pregnant women 
also held misconceptions in a range of areas, including 
standard serving sizes, nutrient content (salt, dietary fiber, 
saturated fat, and vitamin A) of certain foods, energy density 
of fat, and the importance of key nutrients in pregnancy. 
The pregnant women who had a lower education level, had 
a lower income, were in a younger age group, were in the 
third trimester of pregnancy, had more than one child, and 
had English as their second language were least knowledge-
able. Although knowledge alone is not sufficient to make 
changes in the dietary behavior, it can be a key factor to 
initiate such changes.
For this study, the survey questions on the recommended 
serves of fruit/vegetables (4/5–6 serves/d), bread/cereal 
(4–6 serves/d), meat and its alternatives (1.5 serves/d), and 
dairy (2 serves/d) reflected the AGHE for pregnant women 
at the time of implementing the survey. The updated AGHE 
recommends 2/5 serves/d for fruit/vegetables, 8.5 serves/d 
for bread/cereals, 3.5 serves/d for meat and its alternatives 
food group, and 2.5 serves/d for dairy foods. The other key 
change in the 2013 AGHE was to the standard serving sizes 
for bread/cereals, which were approximately halved. As the 
data collection of the current study commenced prior to the 
release of the updated AGHE, the results of this study report 
on the pregnant women’s knowledge of the earlier AGHE. 
However, as the levels of knowledge were found to be low 
(only 34.8% of women were familiar with the AGHE), the 
subsequent changes to the AGHE for pregnant women are 
likely to result in even lower levels of knowledge of cur-
rent dietary recommendations for a healthy pregnancy, at 
least initially.
Knowledge is one of many factors required to change 
a person’s behavior,14 and maternal nutrition knowledge 
is significantly associated with the nature of the maternal 
diet.18 In this study, the pregnant women showed high level 
of knowledge about the issues related to food safety, “diet–
health relationship”, and “nutrients sources” and deficit level 
of knowledge on topics including “choosing everyday food”, 
“recommended daily intakes of five food groups”, “serving 
size”, “supplements during pregnancy”, and “importance 
of key nutrients in pregnancy”. Even when the knowledge 
of the daily recommended intakes of certain food groups 
(dairy, for example) was averaged (56.5% had the correct 
answer), understanding of the standard serve size details 
within these groups was quite low (cheese, 35% and yoghurt, 
10%). These findings are in line with the earlier Australian 
studies that explored knowledge of recommended dietary 
practice in pregnancy8,41 and more generally within a com-
munity sample.35 The low awareness of the dietary guidelines 
(recommended daily intakes of core food groups and stan-
dard serving sizes) is of concern. This may hinder pregnant 
women’s ability to consume a balanced diet in recommended 
amounts of core food groups, resulting in their having poor 
dietary intakes.
High consumption of salt, sugar, and fat, and insufficient 
intake of fiber by pregnant women have been reported in 
a number of Australian studies.7,33,42 In this study, a high 
proportion of the pregnant women were unaware of the 
energy density of fat (78%), the type of foods low or high 
in fat (86%), and the salt content of bread (87%). This may 
indicate that pregnant women’s poor knowledge of some 
common aspects of nutrition may result in suboptimal diets. 
The greater availability of energy-dense, nutrient-poor 
products43 further increases the importance of educating 
women regarding the foods with high-energy density, high 
fat, and salt.
There was variation in the women’s knowledge of the 
importance of omega-3 and iodine and their recognition of 
the need for supplementing with folic acid and iodine. They 
also varied in their ability to identify foods containing high 
levels of key nutrients (namely, omega-3 fatty acids, iron, 
vitamin A, and iodine). In Australia, the NHMRC recom-
mends supplementation with folic acid and iodine during 
pregnancy.26 Consistent with other studies,29,30 most of the 
women (90%) in this study were aware of the need for folic 
acid supplementation, but less than half (48.3%) were aware 
of the recommendation for iodine supplementation. The 
recommendation for supplementing with iodine was only 
introduced in 2010 as opposed to 1992 for folic acid,44 which 
may explain the difference in awareness. This low level 
of knowledge of the need for iodine supplementation may 
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supplementation with pregnant women, perhaps reflecting 
their own poor levels of knowledge.30,45 Maternal health care 
professionals should be supported and encouraged to provide 
such information to pregnant women, particularly as studies 
have shown that pregnant women expect nutrition informa-
tion from their health care professionals.33,46
Fish contains important nutrients like omega-3 fatty acids, 
which are important for the development of a fetus’s brain, 
eyes, and nervous system.47,48 For pregnant women, it is rec-
ommended to consume two to three serves (1 serve =50 g) 
per week of any fish and seafood, excluding any large and 
predatory fish that may contain high levels of mercury.49 
In this study, a majority of women were aware of the safest 
fish type and sources of omega-3 fatty acids; however, they 
had poor knowledge of their importance during pregnancy. 
Earlier national and international studies have reported a 
similar lack of knowledge on the importance of omega-3 
fatty acids for women during pregnancy.31,50 Although health 
care professionals’ advice and accessible resources played a 
vital role in women’s decision about fish consumption during 
pregnancy,50 studies have reported a shortage of available 
education resources and lack of communication between 
health care professionals and pregnant women about omega-3 
fatty acids and their importance during pregnancy.31,50,51 
Improved strategies to increase awareness of such informa-
tion among pregnant women are required.
The low level of knowledge relating to food that is a rich 
source of vitamin A (liver) is concerning, especially during 
pregnancy. Although liver is a rich source of key nutrients 
such as iron and folate, avoiding it in pregnancy is recom-
mended as it contains a high level of vitamin A and the 
upper safer limit is uncertain.52 A high dose of vitamin A in 
pregnancy poses a serious risk of birth defects.53 Although our 
study did not provide information on how this low awareness 
of vitamin A-rich source food could affect pregnant women’s 
food choices, written comments (open text sections of the 
survey) in the present study indicated that some women may 
be influenced by some of nonevidence-based information. For 
example, a few women added comments that were in favor 
of the “Paleo diet”, and they thought it the healthiest dietary 
pattern they could follow. This may reflect the influence 
of contemporary popular media (including social media), 
which contains many articles advertising and promoting 
nonevidence-based dietary practices such as the “Paleo diet” 
that may encourage pregnant women to consume organ meat 
such as liver.54 Adopting such a diet could put women’s 
and their babies’ health at risk. Women are more likely 
to change their diet if they believe it benefits their baby.55 
However, it is important that pregnant women’s nutrition 
and dietary knowledge is evidence based.
Developing evidence-based dietary guidelines provides a 
foundation for promoting healthy eating, but it is important 
to ensure that the target audiences become knowledgeable 
about them in order to achieve beneficial results. The results 
of this study indicate that important information about the 
AGHE for pregnancy and other key public health nutrition 
messages need to be made more available to women. This 
could be achieved by using mass media that provides several 
powerful avenues for such communication.24 In addition, 
health professionals may be considered an important avenue 
for communication of evidence-based dietary guidelines. 
They have regular contact with pregnant women, are con-
sidered as trusted and preferred sources of information,16 
and women gain more support when health professionals 
emphasize educational resources.46,56 However, practitioners 
have been found to have low level of nutrition knowledge45 
and may not be equipped to assist their patients. How best 
to support health professionals to become effective nutrition 
educators would be a valuable area of further research.
In line with other studies on general populations35 and 
pregnant women,8 this study found that pregnant women’s 
nutrition knowledge was positively associated with age, 
household income, and education level. Nutrition knowledge 
has been reported to be positively associated with pregnant 
women’s self-reported dietary behavior.17,18 Other studies 
and reports suggest that a lack of nutrition knowledge may 
reflect a social gradient, with poor nutrition knowledge 
linked with lower diet quality and thus to poorer health 
outcomes.8,57 Nutrition education is needed to target those 
in high-risk groups.
In this study, latter trimesters in pregnancy were found to 
be negatively associated with the maternal nutrition knowl-
edge score, with the pregnant women in their first trimester 
having the highest levels of knowledge. Recent studies in 
Australia have shown that women’s interest in receiving 
nutrition information is highest in early pregnancy.33,41 
Thus, the provision of timely, evidence-based nutritional 
education for women during pregnancy might be of benefit, 
especially at the very early stage of pregnancy when critical 
fetal development is occurring. Ongoing nutrition education 
throughout the pregnancy may also be warranted, given the 
lower nutrition knowledge scores of women who are more 
advanced in their pregnancy and who may be particularly 
vulnerable to unwelcome weight gain. The observed rela-
tionship between lower nutrition knowledge of women 
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australian women’s level of nutrition knowledge during pregnancy
is new and needs additional exploration. This finding may 
suggest that individual dietary counseling for these women 
may focus more on carbohydrate counts and glycemic con-
trol, which may differ from the general dietary advice for 
healthy pregnant women. These disparities were not assessed 
in this study.
limitation and strength
The limitations of this study should be noted. The results 
of this study cannot be generalized due to the nonrepre-
sentative nature of the convenience, cross-sectional sample 
obtained mostly from NSW, Australia. Language may have 
been a barrier that excluded non-English-speaking women 
who may be at higher risk of low knowledge compared to 
English-speaking women. Categorizing the demographic 
questions limits the ability to compare the current study 
sample’s demographic characteristics to the state and national 
profiles. The strength of our research is that the results 
provide valuable insights into the level of understanding 
of maternal-related nutrition information in a large sample 
of Australian pregnant women that can be used to inform 
interventions for this group.
If pregnant women are to be better informed of the nutri-
tional needs and practices required for the health of them-
selves and their children, studies investigating the sources 
of information and forms of support preferred by pregnant 
women need to be undertaken. This would provide impor-
tant information for the development of effective education 
programs for pregnant women to establish and motivate 
positive dietary behavior change.
Conclusion
The findings of this study indicate a lack of knowledge 
among pregnant women in most of the nutrition knowledge 
areas. Although knowledge alone cannot ensure dietary 
behavioral changes, it can be a key factor in the initiation of 
such changes. The establishment of official dietary guidance 
is not sufficient to ensure that women are equipped with the 
knowledge necessary to optimize their diets for the health of 
themselves and their unborn babies. Health care providers 
have an important role in promoting knowledge of healthy 
eating for pregnant women.
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Background. Excessive gestational weight gain (GWG) can negatively impact on maternal and foetal health. Guidelines based on
Institute of Medicine (IOM) encourage managing GWG by following healthy eating recommendations and increasing physical
activity. This study investigated pregnant women’s knowledge of their optimal GWG and recommended dietary approaches for
GWGmanagement.Method. English-speaking pregnant women were recruited from five hospitals in New SouthWales (Australia)
and an online link. Prepregnancy Body Mass Index (BMI) was calculated from self-reported height and prepregnancy weight.
Participants identified their recommended GWG. A survey assessed practical dietary knowledge and asked about broad dietary
recommendations to prevent excessive GWG. Chi square and logistic regression analyses were used. Results. 𝑁 = 326 pregnant
women completed the surveys; 49% entered pregnancy overweight (25.2%) or obese (23.6%); and knowledge of recommended
GWG was lacking. Prepregnancy BMI was a significant predictor of GWG recommendation knowledge (𝑃 < 0.000). Pregnant
women were highly knowledgeable about broad dietary recommendations but had poor knowledge of detailed recommendations.
Conclusions. Limited knowledge of IOM’s GWG guidelines and of specific dietary recommendations for pregnancy should be
addressed by health care providers and education initiatives to assist the high number of women who enter pregnancy overweight
or obese.
1. Introduction
Excessive gestational weight gain (GWG) is prevalent in
obstetric populations worldwide [1–3]. Excessive GWG has
the potential to negatively impact on maternal and foetal
health, causing a range of poor obstetric and neonatal
outcomes. Adverse obstetric outcomes include increased
risk of maternal complications such as gestational diabetes
[4], postpartum weight retention [5], and development of
long-term obesity [6]. Foetal exposure to maternal obesity,
diabetes, and excessive GWG can increase their risk of
childhood obesity [3] and chronic diseases later in life [7].
The Institute ofMedicine (IOM) in theUnited States (US)
published revised evidence-based guidelines for appropriate
GWG [3] which have been adopted by other developed
countries including Australia [8, 9]. The revised guidelines
provide recommendations for appropriate GWG according
to prenatal BMI categories. According to the IOM’s report on
GWG, ideal weight gain, nutrition, and physical activity are
important elements in both pregnancy outcome and the long-
term health of mother and child [3].
Knowledge alone is not enough to change behaviours
and bring about positive outcomes, but it is considered to
be a necessary prerequisite [10]. A recent Australian study
found that pregnant women’s views of their expected weight
gain were a significant predictor of their actual gestational
weight gain (GWG) [11]. A meta-analysis of studies that
aimed at improving GWG and pregnancy outcomes through
dietary and lifestyle interventions also found that dietary
interventions which included dietary advice were associated
with the largest reduction in women’s GWG and resulted in
some improvement in pregnancy outcomes compared with
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other lifestyle change interventions (physical activity alone,
and a mixed approach which combined diet and physical
activity) [12].
While all pregnant women should aim to gain weight
within the recommended weight range, restricted dietary
regimes are not recommended [8]. To combat excessive
GWG, minimising the intake of energy in combination with
consuming adequate amounts of nutrient dense foods from
each of the five food groups and increasing physical activity
are recommended [8]. However, many pregnant women do
not comply with these recommendations and poor nutrition
knowledge could be a contributing factor [13, 14]. Pregnant
women have been reported to consume high amounts of
processed, energy-dense, salty foods and sugary drinks [2].
Regular consumption of such foods in pregnancy is an
established risk factor for excessive GWG and obesity.
With the increasing availability of energy-dense and
nutrient-poor foods that are high in sugar and fat [15],
Worsley et. al. (2014) argued that public awareness of the
presence of high levels of fat, sugar, and salt in such foods
is “more important than ever” [16]. Thus it is wise for
women to be aware of the existence of these nutrients in
foods so they can make mindful food choices. In addition,
increased portion sizes ofmany foods have the potential to be
translated into extra energy intake [17] which can contribute
to extra weight gain. Increased awareness by pregnant women
(especially those who enter pregnancy overweight or obese)
about portion size has been identified as a beneficial tool that
can be used in the context of GWG management [18]. It has
been found that 3.7% of the variability in GWGwas uniquely
explained by portion size factor [18].
Official dietary guidelines provide evidence-based infor-
mation about which foods a pregnant woman should eat, how
much a serve is, and how many serves a day of particular
foods should be consumed to achieve a healthy diet and
to achieve the recommended GWG [19]. However, little
has been reported on Australian women’s knowledge of
these guidelines in the context of GWG management. Such
information may play a key role in characterizing women’s
awareness about safe dietary approaches for weight gain
management during pregnancy.
Earlier studies have investigated either women’s aware-
ness in relation to recommendations of AustralianGuidelines
for Healthy Eating (AGHE) [20, 21] excluding GWG guide-
lines or pregnant women’s knowledge of the GWG guidelines
and a broader range of dietary approaches to attain effective
GWG management [22]. However, studies have indicated
that individuals tend to have better knowledge of the broad
dietary guidelines (e.g., eat more of fruit and vegetables and
less fat) and poor knowledge about specific topics of nutrition
(e.g., nutrient content of foods and applying knowledge to
food choices) [14, 23]. Thus research is required that focuses
on both the general and detailed components of nutrition
knowledge that women can apply in daily life to achieve a
healthy and balanced diet according to AGHE for pregnant
woman.
The aim of the study was to assess (1) pregnant women’s
accuracy of estimating their GWG according to IOM guide-
lines and (2) pregnantwomen’s awareness of the broad dietary
recommendations and detailed dietary approaches necessary
to achieve a healthy diet and better GWG management. The
demographic characteristics of pregnant women associated
with their level of knowledge were also investigated.
2. Methods
2.1. Survey Development. The survey instrument was derived
from a multidimensional survey that assessed women’s
dietary adherence to AGHE, attitude, motivation for dietary
change and knowledge of AGHE during pregnancy, and
other recommendations for staying healthy and active during
pregnancy, including the IOM guidelines for GWG and its
management. The survey also included demographic ques-
tions on women’s education, stage of pregnancy, age, marital
status, income, language, and self-reported prepregnancy
BMI.Themultidimensional survey included 95 items andwas
developed using existing [24] and validated surveys [16, 23,
25] and newly created questions appropriate to the purpose
of this study.
The current analysis focused on pregnant women’s atti-
tudes and confusion about and knowledge of guidelines for
GWG and its management, including relevant aspects of
women’s nutritional knowledge.
To explore women’s attitudes toward the importance
of knowing about recommended GWG participants were
asked to select from a five-point Likert scale: not important,
somewhat important, important, very important, and essen-
tial. Likewise for the misunderstanding about recommended
GWG, participants were asked to select from a five-point Lik-
ert scale: not at all confused, somewhat confused, confused,
very confused, and do not understand at all. Participants
were asked if they were aware of the weight they were
recommended to gain over the course of their pregnancy and
to specify it in kilograms. Answers were compared with the
2009 IOM guidelines for their prepregnancy BMI category
and coded into three classes: an “underestimate,” “correct,”
or “overestimate” (resp., a figure less than, within, or greater
than the guidelines).They also indicatedwhether their weight
had been monitored during pregnancy.
Toassess participants’ knowledge about broad approaches
for GWG management, participants were asked to indi-
cate whether a number of behaviours (dietary and exercise
related) helped prevent excessive GWG. Participants’ knowl-
edge about the energy requirements during pregnancy was
also assessed.
Participants were asked to indicate whether they were
aware of AGHE for pregnancy (this response was not
included in the scoring). Thirty-six questions assessed some
detailed practical aspects of the participant’s dietary knowl-
edge, including knowledge of dietary recommendations for
major food groups (5 items), food proportions and standard
serving sizes of selected food items (14 items), selecting
most energy-dense macronutrient (1 item), the presence
of nutrients (sugar, fat, and dietary fibre) in selected food
products (13 items) that may impact GWG, and choosing
everyday foods (3 items). Answers were weighted as correct
= 1 point and incorrect answers and the “not sure” option =
0.
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The survey was pilot tested with four dietitians, a statis-
tician, ten pregnant women, and five researchers at the
University ofWollongong (UOW) and amended accordingly.
The study was approved by the University of UOW Human
Research and Ethics committee (HREC) as well as the South
East Sydney Illawarra Area Health Services, South Western
Sydney Local Health District Sites (Campbelltown/Liverpool
hospitals), utilising the National Ethic Application Form
(NEAF) [26]. The survey was designed to be administered
online and self-completed and participation was anonymous.
2.2. Survey Administration. Pregnant women were invited
to participate via public pregnancy/baby expositions (Wol-
longong); in free sample/information bags distributed to
pregnant women at New South Wales (NSW) hospi-
tals/pharmacies; at two NSW baby retail stores; and in
antenatal clinic waiting rooms in five NSW hospitals.
Women attending expositions and antenatal clinics were
provided with verbal information on the survey’s purpose
and informed that participation was voluntary. If they agreed
to participate they were provided with an iPad to complete
the survey online at the time or an information leaflet with
a link to complete the survey online at a later time. These
recruitment methods were implemented between October
2012 and July 2013. Additional participants were recruited
via a snowball effect whereby survey participants promoted
the survey to friends verbally and through social media.
Participants were eligible to enter a draw for three 50-dollar
gift vouchers if they completed the survey. The study was
limited to English-speaking pregnant women.
2.3. Statistical Analysis. Women’s self-reported prepregnancy
BMIwas calculated andparticipantswere classified according
to WHO BMI classification [27]. Raw data were down-
loaded from the SurveyMonkey website and the iPads and
transferred to the Statistical Package of the Social Sciences
software (Version 22.0. Armonk, NY: IBM Corp). Chi square
and Fisher’s exact tests were used to assess the associations
between demographic factors and participants’ accuracy to
estimate the recommended GWG for their pregnancy. A
logistic regression was performed to ascertain the effects of
independent factors on the likelihood that participants over-
estimated their recommended GWG. Significant differences
were identified at 𝑃 < 0.05.
3. Results
3.1. Study Sample Characteristics. Responses were received
from 472 pregnant women. Analysis included only the results
from the 326 participants who fully completed all survey’s
sections and provided information allowing calculation of
their BMI (72 did not complete the demographic section
and 74 did not provide either prepregnancy self-reported
height or weight). Only 46.6% of participants were classified
as being normal weight (BMI 18.5–24.99 kg/m2); nearly 49%
were either “overweight” (25.2%; BMI 25–29.9 kg/m2) or
obese (23.6%; BMI ≥ 30 kg/m2). Of participants classified
as obese, 45.5% (𝑛 = 35) were classified as obese class 1
(BMI 30.0–34.9 kg/m2), 32.5% (𝑛 = 25) as obese class 2 (BMI
35.0–39.9 kg/m2), and 22% (𝑛 = 17) as obese class 3 (BMI
≥ 40.0 kg/m2). Almost two-thirds (66.3%, 𝑛 = 216) of the
participants reported that their weight had been monitored.
Of the 326 participants, 79.8% (𝑛 = 260) were from NSW,
with the remainder (20.2%; 𝑛 = 66) from elsewhere in
Australia. More than half (56%) held a university degree
(Table 1).
3.2. Women’s GWG Related Attitude and Confusion. More
than half of participants indicated that knowing about rec-
ommended GWG was “very important” (35.6%; 𝑛 = 116)
or “essential” (20.6%; 𝑛 = 67). Less than one-third (31%;
𝑛 = 101) considered it as “important,” 11.3% (𝑛 = 37)
as “somewhat important,” and only 1.5% (𝑛 = 5) as “not
important.” The majority of participants indicated that they
were “not at all confused” (60.1%; 𝑛 = 196) or “somewhat
confused” (30.4%; 𝑛 = 99) about GWG recommendations.
Very few indicated they were “confused” (6.1%; 𝑛 = 20), “very
confused” (1.8%; 𝑛 = 6), or “do not understand at all” (1.5%;
𝑛 = 5) about the recommended GWG topic.
3.3. Women’s Awareness of GWG Recommendations.
Although 63.2% (𝑛 = 206) indicated that they were aware
of the recommended GWG for their pregnancy, only 27.6%
(𝑛 = 57) of them correctly indicated the recommended
GWG. Overweight and obese women were least accurate in
estimating the appropriate GWG (𝑃 < 0.000). More than
half of overweight women (62.2%) and of obese women
(55.5%) overestimated the recommended GWG for their
own pregnancy (Table 2).
3.4. Broad Knowledge about Energy, Dietary, and Exercise
Recommendations. A four-item question sought to assess
participants’ knowledge of recommended dietary approaches
and exercise for the prevention of excessive GWG (Table 3).
Most participants were able to recite the correct answers
about the broad nutrition recommendations that can help
them prevent excessive GWG. Most of the correct answers
pertained to following dietary approach options: eating “less
dietary fibre” was not a way to reduce GWG (81.3%, 𝑛 =
265); eating “less saturated fat” (88.7%, 𝑛 = 289) and eating
“more fruit and vegetables” (89.3% 𝑛 = 291) were ways to
reduce GWG. The majority of the participants (76.7%, 𝑛 =
250) were also able to recognise the plate that represented a
healthy dinner plate. Likewise, more than three-quarters of
the participants chose the correct answers in all 3 questions
on energy requirements. Inversely, about eight out of ten
women (82.8%) inaccurately indicated that engaging in at
least 30minutes of vigorous exercise on daily basis could help
prevent excessive GWG.
3.5. Detailed Dietary Recommendations. Nearly two-thirds
(63.8%, 𝑛 = 208) of participants stated they were not familiar
with the AGHE for pregnant women. Although 36.2% (𝑛 =
118) of participants indicated that they were familiar with the
AGHE, no difference was found in this group’s knowledge of
recommended number of daily serves of the five food groups
4 Journal of Pregnancy
Table 1: Characteristics of the study sample.
Characteristics Entire sample




Two and more 50 (15.3%)
Stage of pregnancy
First trimester 35 (10.7%)
Second trimester 126 (38.7%)





Under 20 years 7 (2.1%)
20–29 years 162 (49.7%)
30–39 years 146 (44.8%)
40 years and above 11 (3.4%)
Marital status
Single 13 (4%)
Married/de facto 310 (95.1%)
Separated/divorced/widowed 3 (.9%)
Education
Some high school or less 20 (6.1%)
High school completed 42 (12.9%)
TAFE 79 (24.2%)
Tertiary education 185 (56.7%)
Household income
Less than $25,000/yr 33 (10.1%)
$25,000–$50,000/yr 73 (22.4%)




















Data in 𝑛 (%).
compared to those who indicated they were not aware of the
AGHE (𝑃 < 0.63). Less than half of participants were aware of
the recommended number of serves for fruit and vegetables
(46.6%, 𝑛 = 152), bread and cereals (34.4%, 𝑛 = 112), and
protein food groups (28.8%, 𝑛 = 94). Participants’ abilities to
identify standard serving sizes of food items varied with the
type of food, ranging from 11% (yoghurt) to 81% (medium
potato).
Participants’ awareness of macronutrient composition of
common foods and energy density of fat was assessed. Lowest
scores were evident for dietary fibre content of cornflakes
with only 56.1% (𝑛 = 183) identifying it as a low source of
fibre, and saturated fat content of avocado with only 60.7%
(𝑛 = 198) of participants identifying it as a low source
of saturated fat. Around 77.3% of participants (𝑛 = 252)
were unable to recognise that fat had more kilojoules (i.e.,
calories, energy) than sugar and alcohol for the same weight
of product.
Factors found to have a statistically significant (𝑃 <
0.05) association with the dependent variable using Crosstab
Chi square analyses for group variables were controlled
in the final model. Only participants’ number of children
(𝑃 < 0.033) and women’s prepregnancy BMI (𝑃 < 0.000)
were significantly associated with the accuracy of estima-
tion of GWG recommendations. A logistic regression was
performed to ascertain the effects of these former factors
on the likelihood of pregnant women to overestimate their
recommended GWG. The logistic regression model was
statistically significant, 𝜒2 (2,𝑁 = 108) = 34.041, 𝑃 < 0.0005.
Themodel explained 36.1% (Nagelkerke𝑅2) of the variance in
women’s accuracy of estimation of GWG recommendations
and correctly classified 73% of cases. About 91% of partici-
pants who overestimated their GWG were also predicted by
the model to overestimate the recommended GWG range.
While 56% of participants who did correctly estimate their
GWG were correctly predicted by the model to identify the
recommended GWG range. Positive predictive value (out of
all cases predicted as overestimated, the percentage correctly
predicted as overestimated) was 67% and negative predictive
value (out of all the cases of correctly estimating their GWG,
the percentage correctly predicted as correct) was 86%. Of
the two predictor variables only women’s prepregnancy BMI
was significant. Compared with normal weight participants,
obese and overweight had 12 and 13 times (95% CI for odds
ratios: 4–38; 95% CI for odds ratios: 4–46) higher odds,
respectively, to overestimate the recommended GWG (𝑃 <
0.000), controlling for the other factor in the model.
4. Discussion
This study assessed Australian pregnant women’s knowledge
relating to GWG. The results confirm a notable lack of
maternal knowledge about guidelines of appropriate GWG
and the practical details of dietary guidelines (e.g., howmany
serves are recommended a day? How large is each serve?). Of
particular note was that prepregnancy BMIwas found to have
a strong association with women’s accuracy to estimate the
recommended GWG.
The participants demonstrated misconceptions about
their recommended GWG as prescribed by the 2009 IOM
guidelines, even though 87.2% had indicated that knowing
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Table 2: Women’s accuracy in estimating their recommended GWG according to their prepregnancy BMI category.
Total number∗ Estimated recommended weight gain
Underestimate Correct Overestimate
Women classified according to BMI category
Normal 83 47 (56.6%) 31 (37.3%) 5 (6%)
𝑃 < 0.000Overweight 45 2 (4.4%) 15 (33.3%) 28 (62.2%)
Obese 36 7 (19.4%) 9 (25%) 20 (55.5%)
Data in 𝑛 (%)
∗Total number of women who provided an estimation of their recommended gestational weight gain (GWG).
about recommended GWG was important, very important,
or essential to them. The vast majority reported they were
not confused about GWG recommendations and more than
63% were aware of the recommended GWG but only a few
participants (𝑛 = 57) correctly identified the recommended
range. This finding of pregnant women’s limited knowledge
of appropriate GWG is consistent with previous studies [1,
14, 28]. Lack of knowledge about appropriate GWG may
arise if pregnant women do not have or seek access to
accurate information about the GWG recommendations.
This may particularly be the case as the majority of par-
ticipants (erroneously) believed they were already aware of
such information. This may help to explain the high rate of
noncompliance with the GWG recommendations.
Overweight and obese women were less accurate in iden-
tifying the recommended GWG than their normal weight
peers, with 62.2% of overweight and 55.5% of obese pregnant
women overestimating their recommended GWG, which
is similar to studies in Canada [29] and earlier Australian
studies [1, 22, 30]. In this study women’s prepregnancy BMI
was found to be a strong predictor for accuracy in estimating
the recommended GWG. Women who entered pregnancy
as being overweight and obese were substantially (12 and
13 times) more likely to report recommended GWG above
the IOM recommendations than those who were within the
healthy weight range. This level of misreporting is in line
with previous research [31]. Such findings are unsurprising, as
previous studies have found that inadequate or inappropriate
advice is given to pregnant women, with the majority of
overweight/obese women either being advised to gain too
much weight or not receiving any advice for weight gain
during pregnancy from their caregivers [1, 30–32]. Maternal
reported target weight gain is one of the factors that is
potentially modifiable and has been shown to be strongly
associated with actual gestational weight gain [11, 33]. In light
of our findings, women entering pregnancy at risk due to
heavier weight are additionally at high risk of exceeding their
recommended GWG.
In our study, although the majority of women showed
a high level of knowledge of the broad dietary recommen-
dations, their awareness of the detailed messages was poor.
For example, women were aware of the general key dietary
approaches to manage excessive gestational weight gain by
reducing the intake of added sugar and fat and increasing
the intake of dietary fibre. However, lack of knowledge was
evident for the more detailed questions about how many
serves there are a day, how much a serve is, and the presence,
type, and energy density of fat. These results are in line with
earlier studies [14, 21, 23]. This suggests nutrition promotion
campaigns about broadly based dietary approaches have
effectively reached the public including pregnant women
and have been successful in increasing their awareness.
However detailed information essential in making mindful
food choices is still limited. This situation has the potential
to make the management of excessive GWG even more
challenging.
Despite the importance of adhering to the dietary and
GWG guidelines, women’s knowledge about these topics
remains poor. This may reflect the lack of communication
about these topics between women and their health care
providers. It has been reported that more attention is paid to
informingwomen about foods to avoid (e.g., those potentially
containing Listeria monocytogenes) whilst topics like GWG
and adequate fruit and vegetables remain a low priority for
health care providers [34, 35]. Healthcare providers have
been reported to focus more on topics that they think have
obvious, immediate, and severe impacts on pregnancy and
are less likely to consider long-term public health initia-
tives. Although Listeria has obvious, immediate, and severe
impacts on pregnancy (e.g., miscarriages and stillbirth), the
accumulated risks inherent in poor nutrition practices and
excessive GWG would be far greater, as it is increasingly
common and causes a range of poor obstetric and neonatal
outcomes. A narrow view of risk limits the provision of
accurate and succinct information about dietary guidelines
from trusted sources of information for pregnant women.
These results indicate that a change of focus is warranted.
Exercise and being active are considered key factors for
healthy pregnancy inwomen of all weight ranges.The current
guidelines recommendpregnantwomen engage inmoderate-
intensity exercise for 30 minutes a day on most, if not
all, days of the week [36]. Our results revealed that most
pregnant women (82.8%) incorrectly associated engaging in
vigorous exercise as one of the ways that could help in
managing weight gain in pregnancy.Thismisconceptionmay
reflect the fact that exercise is not generally included when
health professionals discuss GWG with pregnant women
[32]. Pregnant women have been reported to be less active
than nonpregnantwomen,with activity decreasing over preg-
nancy [37]. Thus encouraging pregnant women to undertake
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Do you think this behaviour help in preventing too much weight gain during
pregnancy
Eating less dietary fibre 265 (81.3%)
Eating less saturated fat 289 (88.7%)
Eating more fruit and vegetables 291 (89.3%)
Engaging in at least 30 minutes of vigorous exercise every day 56 (17.2)
Energy requirements in pregnancy
Do you think women’s energy requirements (kilojoules/day) change during
pregnancy? 303 (92.9%)
Do you think pregnant women’s energy requirements (kilojoules/day) varies
according to the different stages (trimesters) of pregnancy? 293 (89.9%)
Do you think there is a need to increase food quantity during pregnancy (“eating








What do you think is the recommended number of servings of :
Fruit and vegetables 152 (46.6%)
Dairy foods 181 (55.5%)
Protein foods 94 (28.8%)
Bread and cereals 112 (34.4%)
Extra foods 288 (88.3%)
How much is a
serve?
Do the following amounts of foods represent one serve, less than one or more than
one serve:
2 slices of bread 210 (64.4%)
1.5 cup of breakfast cereal flakes or porridge 177 (54.3%)
3/4 cup cooked rice, pasta and noodles 61 (18.7)
1 medium potato 264 (81%)
5 strawberries 90 (27.6%)
20 grapes 151 (46.3%)
150 g yoghurt 36 (11%)
20 g (1 slice) cheese 124 (38%)
100 g of meat & chicken 248 (76.1%)
80–120 g cooked fish fillet 254 (77.9%)
1 chocolate bar 190 (58.3%)
1 scoop of ice cream 47 (14.4%)
1 meat pie 225 (69%)






Food source is high/low of following nutrients
Sugar
Bananas 275 (84.4%)
Strawberry yoghurt 230 (70.6%)
Orange 35% juice 295 (90.5%)




Wholegrain bread 307 (94.2%)
Fish 219 (67.2%)




Lean red meat 266 (81.6%)
Whole milk 211 (64.7%)
Avocado 198 (60.7%)
Vegetarian pastry 210 (64.4%)
Which of these breads contains the most dietary fibre? (a) white bread, (b)
wholemeal bread, (c) wholegrain bread 231 (70.9%)
Select the most energy dense macronutrient 74 (22.7%)
Food choices
The best choice for a low fat, high fibre light meal 250 (76.7%)
The healthier option of spaghetti bolognese (proportion of carbohydrates to fat) 48 (14.7%)
The healthier option of sweet but low in add sugar food 280 (85.9%)
Data in 𝑛 (%).
moderate rather than vigorous activity might be the first step
to attain recommendedGWG, as it is more based on women’s
normal activity levels [38].
Previous studies have generated contradictory results
regarding the value of frequent weighing in reducing excess
GWG [39, 40]. About 66.3% of the pregnant women in
our study reported that their weight had been monitored
but they did not indicate by whom. Routine measurement
of maternal weight according to recommended guidelines
may be important in the context of enabling caregivers to
better track women’s GWG, to schedule regular opportunities
to communicate the dietary and physical activity advice
that pregnant women are currently lacking, and to provide
support for women who are at risk of losing weight or of
excessive GWG [34].
Limitations and Strength of the Study. Due to the nonrep-
resentative nature of the convenience sampling, the results
of this study cannot be generalised. Cultural differences
in women’s knowledge about the nutrition and GWG rec-
ommendations were not measured and commented on as
maternal ethnicity was not included in this study and it was
administered in English, thus excluding women for whom
English was not their main language. Self-reported weight
and height were used to calculate the BMI which may be
inaccurate; however, it has been reported that self-reported
weight and height are positively correlated with themeasured
anthropometrics [41].
The strength of this study is that the results provide addi-
tional valuable insights into the gap in GWG and nutrition
knowledge in a large sample of English-speaking Australian
pregnant women. This information can be used to inform
interventions with this group. Deepening the knowledge
of factors that can assist in promoting favourable dietary
behaviours may support targeted interventions to prevent
excess GWG and future weight gain in women and their
offspring.
The present study reveals that pregnant women were
aware of the general dietary guidelines but did not know
the detailed and practical side of them. Questions outside the
scope of current study that need to be addressed in future
studies include the following: “To what extent can women
apply their current knowledge about the general dietary
guidance in practice?”; “do dietary practices pose any harm
(in terms of insufficient intake or overconsumption) to their
babies and their ownhealth?”; and “what time, type, level, and
format of information are needed to initiate healthy eating
behaviours and better assist women in preventing excessive
GWG?”
5. Conclusion
The findings of this study shed light on pregnant women’s
level of knowledge about GWG, and physical and dietary
recommendations. These findings reinforce the importance
for health care providers who see pregnant women on regular
basis to give targeted, accurate, and practical advice to all
pregnant women. Further it highlights the particular needs of
overweight and obese pregnant women for targeted attention
to the recommended guidelines for healthy weight gain
during pregnancy. Aswomen’s behaviours have been found to
be influenced by their caregivers’ guidance about GWG [42,
43], all health professionals who provide care for pregnant
women should be prepared to counsel women on the benefits
of gaining weight within the appropriate range during their
pregnancy and to inform them about IOM’s guidelines.
Abbreviations
AGHE: Australian Guide for Healthy Eating
BMI: Body Mass Index
GWG: Gestational weight gain
IOM: The Institute of Medicine
NSW: New South Wales
SPSS: Statistical Package of the Social Software
SD: Standard deviation
UOW: University of Wollongong.
8 Journal of Pregnancy
Conflict of Interests
There is no conflict of interests.
Authors’ Contribution
Khlood Bookari is the main author and is responsible for
designing study survey, collecting and analysing data, and
writing the initial paper and revisions. Heather Yeatman
supervised, provided critical input, and reviewed the paper.
Moira Williamson supervised, provided critical input, and
reviewed the paper.
Acknowledgment
The authors wish to acknowledge the Saudi Arabian Higher
Education Ministry for Ph.D. scholarship funding; the Area
Health Services and midwives who assisted with the recruit-
ment of the participants; all pregnant women who partici-
pated in this study;Associate ProfessorMarijka Batterham for
statistical advice;Ms.HelaniKottage for her comments on the
data analysis stage; Dr. ShelleyWilkinson for her cooperation
and great readiness to help; and Ms. Elaine Newby who
assisted in the editing of this paper.
References
[1] S. J. De Jersey, J.M. Nicholson, L. K. Callaway, and L. A. Daniels,
“A prospective study of pregnancy weight gain in Australian
women,” Australian and New Zealand Journal of Obstetrics and
Gynaecology, vol. 52, no. 6, pp. 545–551, 2012.
[2] S. J. De Jersey, L. J. Ross, K. Himstedt, H. D. Mcintyre, and L. K.
Callaway, “Weight gain and nutritional intake in obese pregnant
women: some clues for intervention,”Nutrition & Dietetics, vol.
68, no. 1, pp. 53–59, 2011.
[3] Institute of Medicine (IOM), Weight Gain during Pregnancy:
Reexamining the Guidelines, K.M. Rasmussen andA. L. Yaktine,
Eds., The National Academies Press, Washington, DC, USA,
2009.
[4] M.M.Hedderson, E. P.Gunderson, andA. Ferrara, “Gestational
weight gain and risk of gestational diabetes mellitus,”Obstetrics
and Gynecology, vol. 115, no. 3, pp. 597–604, 2010.
[5] J. Ashley-Martin and C. Woolcott, “Gestational weight gain
and postpartum weight retention in a cohort of nova scotian
women,” Maternal and Child Health Journal, vol. 18, no. 8, pp.
1927–1935, 2014.
[6] A.A.Mamun,M.Kinarivala,M. J. O’Callaghan,G.M.Williams,
J. M. Najman, and L. K. Callaway, “Associations of excess weight
gain during pregnancy with long-term maternal overweight
and obesity: evidence from 21 y postpartum follow-up,” The
American Journal of Clinical Nutrition, vol. 91, no. 5, pp. 1336–
1341, 2010.
[7] I. Darnton-Hill, C. Nishida, and W. P. T. James, “A life course
approach to diet, nutrition and the prevention of chronic
diseases,” Public Health Nutrition, vol. 7, no. 1, pp. 101–121, 2004.
[8] National Health and Medical Research Council, Eat for Health:
Healthy Eating When You’re Pregnant or Breastfeeding, Com-
monwealth of Australia, Canberra, Australia, 2013.
[9] Ministry of Health, Guidance for Healthy Weight Gain in
Pregnancy, Ministry of Health, Wellington, New Zealand, 2014.
[10] S. G. Sapp, “Incomplete knowledge and attitude-behavior
inconsistency,” Social Behavior and Personality, vol. 30, no. 1, pp.
37–44, 2002.
[11] S. McPhie, H. Skouteris, B. Hill, and M. Hayden, “Under-
standing gestational weight gain: the role of weight-related
expectations and knowledge,” Australian and New Zealand
Journal of Obstetrics and Gynaecology, vol. 55, no. 1, pp. 21–26,
2015.
[12] S. Thangaratinam, E. Rogozińska, K. Jolly et al., “Effects of
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[8_TD$DIFF]A B S T R A C T
Background: Maternal diets are not consistent with dietary guidance and this may affect the health of
mothers and their infants. Nutrition knowledge and motivation may be important factors.
Aims: To assess pregnant women’s diets in relation to consistency with the Australian Guidelines for
Healthy Eating (AGHE); factors influencing women’s adherence to the recommendations; and women’s
attitudes towards pregnancy-specific nutrition information.
Methods: A cross-sectional study using convenience sampling was undertaken at five hospitals in New
South Wales (Australia) and through an online link (October 2012 to July 2013). N = 388 pregnant
women completed the survey. Categorical data were analysed using Chi square and logistic regression
with significance set at P < 0.05.
Findings: Most participants were highly motivated to adopt a healthy diet, believed they were trying to
do so and that knowing about nutrition in pregnancy was highly important. Reported dietary intakes
were poor. No pregnant women met the recommended intakes for all five food groups. Poor knowledge
of these recommendations was evident. Knowledge of selected recommendations (for Fruit, Vegetables,
and Breads and Cereals) increased the likelihood of those foods’ consumption 8 (95% confidence interval
[CI], 2.3–27.7), 9.1 (95% CI, 2.6–31.3) and 6.8 (95% CI, 3.4–13.7) times respectively.
Conclusion: Pregnant women had high levels of motivation and confidence in their ability to achieve a
healthy diet and understand dietary recommendations, but actually demonstrated poor knowledge and poor
adherence to guidelines. Mistaken or false beliefs may be a barrier to effective nutrition education strategies.
 2016 Australian College of Midwives. Published by Elsevier Ltd. All rights reserved.
[10_TD$DIFF]Summary of Relevance:
Problem or Issues
 Women’s knowledge of nutrition and dietary practices during
pregnancy.
What is Already Known
 Pregnant women do not sustain optimal diets.
 Influences on women’s nutrition knowledge and their motiva-
tions to maintain a healthy diet are not well understood.
What this Paper Adds
 Although pregnant women are highly motivated and confi-
dent of their ability to sustain a healthy diet, they do not
adhere to recommended dietary intakes. Many women
misjudge their understanding of nutrition information, and
may not seek access to accurate information.
 Health professionals may miss opportunities to provide
dietary information and support.* Corresponding [44_TD$DIFF]author.
E-mail addresses: kb391@uowmail.edu.au (K. Bookari), hyeatman@uow.edu.au
(H. Yeatman), m.williamson@cqu.edu.au (M. Williamson).
Contents lists available at ScienceDirect
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journa l homepage: www.e lsev ier .com/ locate /wombi
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1871-5192/ 2016 Australian College of Midwives. Published by Elsevier Ltd. All rights reserved.
Appendix C: Published article about pregnant women’s knowledge, attitude, motivation and dietary behaviours. 
1. Introduction
Poor nutrition has the potential to negatively impact on
mothers’ and babies’ health, contributing to poor maternal and
infant outcomes. Adverse maternal outcomes include increased
risk of inappropriate gestational weight gain,1 [18_TD$DIFF] which has been
associated with higher risks of pre-eclampsia, macrosomia and
caesarean section.2 Exposure of the foetus to maternal obesity,
diabetes and unhealthy gestational weight gain can increase their
risk of developing childhood obesity and chronic diseases later in
life.3,4
Healthy eating during pregnancy can be defined as women’s
ability to observe healthful eating practices, and to adhere to
dietary recommendations that ensure nutritional requirements of
pregnancy are met.5 While healthy eating becomes critical for the
health of the mothers and their infants, many women do not
sustain an optimal diet during pregnancy.6 Some pregnant
women’s diets are lacking in key nutrients including folate, iron
and fibre,7 or are not meeting the Australian Guide for Healthy
Eating (AGHE) for some of major food groups (Fruit, Vegetables,
Breads and Cereals (now Grains) and Meat and its alternatives).6,8,9 [11_TD$DIFF]
Reasons for this non-adherence with dietary guidelines remain
unclear.
To support women to achieve safe, healthy and balanced diets
during pregnancy, it is important to gain insights into the factors
influencing pregnant women’s dietary behaviours. Dietary
behaviours during pregnancy are influenced by a complex
set of factors related to the individual and her environment,
including physiological: pre-pregnancy BMI, nausea and vomit-
ing; cognitive/perceptual: knowledge and attitudes; socio-eco-
nomic: income, marital status; and institutional and community
factors.5
Nutrition knowledge is one of many factors influencing
pregnant women’s dietary behaviour.5,10,11 Nutrition education
for pregnant women has been shown to have positive impacts on
their nutritional status and reduce excessive gestational weight
gain,12 reduce the number of infants born weighing over 4 kg,
lessen the incidence of respiratory distress syndrome, and reduce
length of hospital stay.13 Furthermore, pregnant women have been
found to be motivated to adopt a healthy diet14 and their attitudes
have been reported to influence their dietary behaviours.11
However, variation in women’s motivations and attitudes towards
healthy eating have been reported: some women consider
pregnancy a ‘‘turning point’’ towards healthier eating while others
consider it as ‘‘time-off’’ from healthy eating.15
A lack of knowledge relating to the benefits and food sources of
some key nutrients (such as omega 3 fatty acid) as well as the
health impact of deficiencies in nutrients (such as iodine) has been
reported among pregnant women.16,17 A lack of knowledge
regarding recommended weight gain during pregnancy has also
been reported.18,19 This knowledge gap may have contributed to
low intakes of key nutrients, such as iodine16 and omega 3 fatty
acid,17 and has also been reported to impact on achievement of
gestational weight gain recommendations.19
To date, limited studies have reported on the association
between women’s knowledge about the dietary recommendation
of major food groups, their attitudes and motivations for healthy
eating and adherence with dietary guidelines. The aims of this
study were:
1. To determine the consistency of pregnant women’s dietary
intake with the Australian Dietary Guidelines for Healthy Eating
(AGHE) with respect to the five food groups recommendations.
2. To examine the influence of women’s nutrition knowledge and
motivations for healthy eating on their self-reported adherence
to dietary recommendations.




This cross-sectional study used convenience sampling to recruit
pregnant women to complete an online survey. The survey was
designed to be self-completed and participation was anonymous.
The survey was available only in English.
2.2. Survey administration and data collection
Between October 2012 and July 2013, pregnant women were
invited to participate in a survey via: verbal invitations at public
pregnancy/baby expositions (Wollongong) and in antenatal clinic
waiting rooms in five New South Wales (NSW) hospitals; and
invitation/information leaflets inserted in sample/information
bags distributed at pharmacies and some NSW hospitals and via
two NSW baby retail stores. Women attending expositions and
antenatal clinics were given a choice to complete the survey on site
(iPads were offered) or in their own time (an information leaflet
was provided which included a link to complete the survey online).
Prospective participants were informed that participation was
voluntary. Survey participants also promoted the survey to friends
verbally and through social media, increasing the number of
participants. Participants were eligible to enter a draw for one of
three, AU$50 gift vouchers if they completed the survey.
2.3. Survey development
The questions of this study were derived from a multidimen-
sional, [46_TD$DIFF]109 items survey that was developed using an existing
survey20 [45_TD$DIFF] and components from four validated surveys.21–24 New
pregnancy-specific questions were incorporated. The survey was
pilot tested by four dietitians, five university researchers, a
statistician and ten pregnant women, and amended based on
comments received. More details about the survey are described
elsewhere ( [48_TD$DIFF]Bookari et al[49_TD$DIFF]., 2016).
2.4. Measures and outcomes
The outcomes of interest in this study were: pregnant women’s
adherence to the recommended intakes of five food groups;
knowledge about the recommended intakes of five food groups;
level of motivation for maintaining a healthy diet; and attitudes
towards pregnancy-specific, selected nutrition information.
2.4.1. Adherence to recommended intakes of five food groups
Dietary adherence was assessed with a validated open-ended,
three-question tool (Food Frequency Questionnaire, FFQ) that
asked about number of serves of Fruit, Vegetables, and Dairy foods
consumed per day, which has been shown previously to reflect 75%
of the variance in a woman’s diet.24 [47_TD$DIFF] A further three items were
added to assess women’s dietary adherence to recommendations
for all five food groups and ‘extras’ (discretionary choices or
‘extras’, including energy dense but nutrient low foods such as
confectionery, honey, jam, cakes, meat pies, pastries). For each food
group some illustration examples of the quantities and kinds of
foods equal to one serving were provided.25
The design of this section was based on the AGHE 2003 recom-
mendations regarding food intake for pregnant women: Fruit/
Vegetables (4/5–6 serves/day), Meat and its alternatives (1.5 serves/
day), Dairy (2 serves/day) and Breads and Cereals (4–6 serves/day).
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The AGHE was updated after the survey was completed.25 The
AGHE 2013 recommendations for food intake for pregnant women
now are: 2/5 serves/day for Fruit/Vegetables, 3.5 serves/day for
Meat and its alternatives, 2.5 serves/day for Dairy food group, and
8.5 serves/day for Breads/Cereals (note: the standard serving size
for Breads/Cereals was approximately halved, for example, from
two pieces of toast to one).26
To answer the questions, participants reported the number of
serves of each of five food groups they consumed on a daily basis. A
number of participants elected to describe their food intake more
generally. In such instances, the researcher converted this
information to number of serves for the sake of comparison
(compared participants’ reported actual intake with the recom-
mended intakes of each food group according to AGHE for
pregnancy). The answers were categorised into one of two ways:
‘‘met recommendations’’ and ‘‘not met the recommendations’’.
For the purpose of determining the pattern of ‘‘not met the
recommendations’’, the researcher subsequently categorised the
answers into three categories: ‘‘under consumption’’, ‘‘met
recommendation’’, or ‘‘overconsumption’’ (respectively less than,
within, or a figure greater than the recommended intakes).
Reported dietary adherence was then analysed against the
woman’s level of knowledge about the recommendations, and
their level of motivation for maintaining a healthy diet. Demo-
graphic variations in women’s adherence to dietary recommenda-
tions also were determined.
2.4.2. Knowledge about the recommended intakes of five food groups
Participants were asked to indicate whether they were familiar
with the AGHE for pregnancy. Knowledge about the recommended
intakes of the five food groups was assessed with five multiple-
choice questions, each with one correct answer within a choice of
three options and ‘not sure’. Answers were recorded as correct or
incorrect.
2.4.3. Motivation for maintaining a healthy diet
To assess participants’ level of motivation to maintain a healthy
diet, participants rated their motivations on three dimensions:
their readiness to manage their diet to be healthy during
pregnancy; the importance of such a change; and their confidence
in their ability to make such a change (self-efficacy). Ratings were
on scale of 0–10, where 0 was ‘not ready/important/confident at
all’, and 10 was ‘extremely ready/important/confident’. Answers to
each of the two scales (‘importance’, ‘confidence’) were grouped
into a three [16_TD$DIFF] point scale: ‘low’, ‘important/confident’ and ‘high’.
Answers to ‘scale of readiness to maintain a healthy diet’ were
grouped as ‘not quite ready’/‘ready’/‘extremely ready’. A further
one item was used to assess participants’ perceptions of their
current attempts in adopting and/or maintaining healthy eating
behaviour during pregnancy, using a five point Likert scale:
‘Definitely not’, ‘probably not’, ‘maybe’, ‘probably’, and ‘definitely’.
The additional item of ‘not applicable’ was added on top of this five
point Likert scale to give the participants the option to not rate on
an item when it does not apply to them. In case this option was
chosen, participants were excluded from the analysis.
2.4.4. Attitudes towards pregnancy-specific selected nutrition
information
Women’s attitudes towards the importance of knowing
pregnancy-specific and general nutrition information were ex-
plored using a five point Likert scale: ‘not important’, ‘somewhat
important’, ‘important’, ‘very important’, and ‘essential’. To assess
women’s degree of confusion about the nutrition topics, partici-
pants were asked to select from a five point Likert scale: ‘not at all
confused’, ‘somewhat confused’, ‘confused’, ‘very confused’, and
‘do not understand at all’. Answers to each of the two scales
(‘importance’ and ‘confusion’) were grouped into[15_TD$DIFF] a three[16_TD$DIFF] point
scale: ‘low’, ‘important/confused’ and ‘high’.
2.5. Ethics approval
The study was approved by [50_TD$DIFF]the University of UOW Human
Research and Ethics Committee (HREC) (ethics approval number:
HE12/296; approval date: 28-September-2012). The [51_TD$DIFF]South East
Sydney Illawarra Area Health Services, [52_TD$DIFF]South Western Sydney
Local Health District Sites ([53_TD$DIFF]Campbelltown/[54_TD$DIFF]Liverpool hospitals) also
approved the study utilising the National Ethics Application Form
(NEAF).
2.6. Statistical analysis
Raw data were downloaded from the SurveyMonkey website
and the iPads and transferred to the Statistical Package of the Social
Sciences software (Version 22.0. Armonk, NY: IBM Corp). Body
mass index (BMI) was calculated based on women’s self-reported
heights and weights, and classified according to World Health
Organisation (WHO) BMI Classification.27 [15_TD$DIFF] As assessing the adher-
ence of pregnant adolescents who have some special nutritional
needs is beyond the study scope, participants who were in the
‘under the age of 200 group were excluded from the analysis in this
paper. For the purpose of analysis (e.g. using Chi-square tests)
and due to small number of participants in some cells, the 5 and
10-point type scales were combined into 3 point scales as
described earlier. Chi-square and Fisher’s Exact tests were used
to assess the associations between participants’ adherence to the
recommended intakes of the five food groups, their knowledge
about these recommendations, their level of motivation to
maintain a healthy diet during pregnancy, and their demographic
characteristics. Significant differences were identified at P < 0.05.
Independent predictors of women’s adherence to the recom-
mended intakes of the five food groups were [55_TD$DIFF]confirmed via Logistic
regression analyses. Only the factors found to significantly
influence women’s adherence to the recommendations (in Chi-
square and Fisher’s Exact tests, P < 0.05) were included in the
regression analysis, to prevent over complicated presentation of
the results.28 These factors were: stage of pregnancy (three
categories); education level (four categories); English as maternal
first language (yes, no); maternal knowledge about the recom-
mended daily intake of each five food groups (correct, incorrect);
importance of adopting healthy eating (three categories); maternal
confidence in their ability to adopt and/or maintain a healthy diet
(three categories); and maternal readiness to dietary change to
adopt a healthy diet (three categories). Earlier studies6,8,9,29
reported prevalence rates ranging between 3% and 85% adherence
to recommended daily intakes of five food groups among pregnant
women. To assess an average rate of this range (44% prevalence), a
minimum sample size of 378 pregnant women was required. This
estimation was based on the number of births: 96,434 that
occurred in New South Wales (NSW) in 200930 and with accuracy
of 5% and 95% confidence.31
3. Results
3.1. Participants
In total, 472 participants responded to the survey and
400 participants fully completed it. Of these, 12 were under the
age of 20 and were excluded from the analysis based on the
different nutritional requirements of that age group. Demographic
characteristics of 388 participants are presented in Table 1. The
majority spoke English as their first language (82.5%) and more
than half (54.4%) held a university degree. Just over half (52.1%)
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were in their third trimester, 37.6% were in their second trimester
and the remainder (10.3%) in the first trimester. This was the first
pregnancy for 47.9% of the participants.
3.2. Adherence to the recommended intakes of five food groups
None of the participants reported diets that met all AGHE
recommendations for intake of the five food groups during
pregnancy. Only 36% (n = 138) met one, 13% (n = 49) met two and
1% (n = 4) met the guidelines for three food groups. Less than 10%
of participants reached the recommended intake for Fruit (5.4%,
n = 21), Vegetables (6.2%, n = 24) and Meat and its alternatives
(7.5%, n = 29) foods. Only one in ten (13.4%, n = 52) had the
recommended intake for Breads and Cereals. Nearly one-third
of participants followed the guidelines for the intake of Dairy
foods (32%, n = 124). On average, participants consumed two
serves of each food group on a daily basis. For the Extras, 76%
(n = 296) of participants indicated that they did not exceed the
guidelines.
The majority of women reported intakes below the recom-
mended guidelines for the following food groups: Vegetables (93%,
n = 360), Fruit (90%, n = 349) and Breads and Cereals (86%, n = 334)
(Fig. 1). In contrast, considerable proportions of participants
exceeded the guidelines for Meat and its alternatives (52%, n = 202),
Dairy foods (30%, n = 117) and Extras (24%, n = 92). Participants
who reported overconsumption of the Meat and its alternatives food
group (n = 202) also reported intakes well below the guidelines for
the Breads and Cereals (81%, n = 164), Vegetables (89%, n = 180) and
Fruit (91%, n = 183) food groups. Similar patterns were found in
participants who reported an overconsumption of dairy foods
(n = 117), as their reported intakes were below the recommended
intakes for the Breads and Cereals (83%, n = 97), Vegetables (92%,
n = 108) and Fruit (94%, n = 110) food groups.
3.3. Knowledge about the recommended intakes of five food groups
Just over one-third of participants (34.3%, n = 133) reported
they were familiar with the AGHE. However, analysis showed that
there was no difference in their level of knowledge about the
recommended intakes of the five food groups compared to those
who indicated they were not familiar with the AGHE (P = 0.63).
Over half of the participants (57%, n = 221) were aware of the
recommended daily intake for Dairy foods; less than half were
aware of the recommended intake for Fruit and Vegetables (45.1%,
n = 175), Breads and Cereals (35%, n = 136) and Meat and its
alternatives (29%, n = 112); but 86% (n = 334) demonstrated a high
level of awareness of the recommended intake for ‘Extras’.
3.4. Motivation to maintain a healthy diet
Participants reported they were highly motivated to maintain a
healthy diet during pregnancy (Table 3) and the majority of
participants perceived the management of their diet to be healthy
during pregnancy as highly important (80%, n = 310). Participants
were extremely ready (72%, n = 281) to take some action to manage
their diet to be healthy during pregnancy, and highly confident
(65%, n = 252) in their ability to take some action to achieve this.
Fig. 2 illustrates women’s attempts in adopting and/or maintaining
healthy eating behaviours during pregnancy. Three-quarters of
participants (75%, n = 292) were trying to adopt and/or maintain
healthy eating behaviours during pregnancy[57_TD$DIFF]; ‘not applicable’
option was chosen by only 2% (n = 9) participants who were
excluded from the analysis.
3.5. Attitudes towards pregnancy-specific selected nutrition
information
Participants’ attitudes towards nutrition information are pre-
sented in Table 2. Most participants believed that it was highly
important for pregnant women to be knowledgeable about most of
the presented nutrition topics, and believed that they were less
confused about the same nutrition topics. The two topics that
participants thought were of ‘high importance’ for pregnant women
to know about were ‘food safety issues’ (89%) and ‘nutritional
requirements’ in pregnancy (86%), followed by ‘cooking and food
preparation skills’ (70%), ‘nutritional properties of food’ (69%) and
‘how to apply nutrition knowledge and skills to their daily lives’
(67%). More than 50% of participants also rated the following topics









Two and more 75 19.3
Stage of pregnancy
First trimester 40 10.3
Second trimester 146 [14_TD$DIFF]37.6




20–29 years 195 50.3
30–39 years 178 45.9






Some high school or less 20 5.2
High school completed 54 13.9
TAFEa 103 26.5
Tertiary education 211 54.4
Household income
Less than AU$25,000/yr 41 10.6
AU$25,000–50,000/yr 97 25




Having health and nutrition related qualification
Yes 66 17b
Seen by dietitian and/or nutritionist
Yes 119 30.7





a TAFE: technical and further education.
b Only 58 participants provided their qualification details. These included
22 with allied health qualifications, including 1 with a master degree in exercise
rehabilitation and nutrition and dietetics; and 17 nurses and 1 midwife;
2 participants with medical degrees; 2 dentists; 2 with a health degree/bachelor
of arts; 2 with a public health degree; 1 immunologist; and 1 veterinarian. Of the
remaining 8 participants, 1 had a certificate in children’s services, 1 a first aid
certificate, 1 a food safety certificate, 1 had certificates III & IV in fitness, 1 had
studied a subject on ecotrophology; 1 was a food technology teacher, 1 a pastry
chef, and 1 a chef by trade.
c Pre-pregnancy BMI was calculated for only 319 participants as 69/388
participants did not provide either pre-pregnancy self-reported height or weight.
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Healthy Eating for pregnant women’ (62%), ‘reading food labels’
(58%) and ‘appropriate serve sizes for meals and snacks’ (57%).
In terms of the clarity of their own knowledge about these
topics, more than three[56_TD$DIFF]-quarters of participants believed they had
low confusion about all topics presented. Participants reported
being least confused about ‘nutritional requirements in pregnancy’
(95%), ‘food safety issues during pregnancy’ (93%) and ‘how to
apply nutrition knowledge and skills to their daily lives’ (92%);
followed by ‘nutritional properties of food’ (89%), ‘appropriate
serve sizes for meals and snacks’ (86%)[58_TD$DIFF], ‘The Australian Guide to
Healthy Eating for pregnant women’ (84%), and ‘reading food
labels’ (84%).
3.6. Predictors of adherence to recommended intakes of five food
groups
Factors found to have a statistically significant (P < 0.05)
association with the participants’ reported adherence to recom-
mended intakes of the five food groups, using Crosstab Chi Square
analyses for group variables, were controlled in the final model.
For the Fruit food group, only ‘knowledge about the recommenda-
tion’ was statistically associated with reported adherence to
the recommended intake of Fruit. For the Vegetables food
group, ‘knowledge about the recommendation’, ‘English as a
first language’, ‘stage of pregnancy’ and ‘education level’ were
statistically associated with reported adherence to the recom-
mended intake of Vegetables.
Participants’ knowledge about the recommended intakes and
their belief about the importance of managing a healthy diet
during pregnancy and their readiness to do so were statistically
associated with their adherence to the recommended intake of
Breads and Cereals food group. For the Dairy food group, only ‘stage
of pregnancy’ was statistically associated with reported adherence
to the recommended intake of Dairy. For the Meat food group, the
participants’ belief about the importance of managing a healthy
diet during pregnancy was statistically associated with adherence
to the recommended intake of this food group.
The effects of the significant factors observed in the bivariate
analysis on the likelihood of pregnant women to report adhering to
the recommended intakes of the five food groups were investigat-
ed using logistic regression (Table 4). Women who were
knowledgeable about the recommended intakes of Bread and
Cereals, Vegetables, and Fruit were more likely to meet the
recommendations for these groups than women who were not
knowledgeable. Women who were in their first trimester were
more likely to meet the recommendations for Vegetables and Dairy
food groups. Women who believed that managing their diet to be
healthy during pregnancy is ‘important’ and ‘extremely important’
[(Fig._1)TD$FIG]
Fig. 1. Pregnant women’s adherence to recommendations of ADHE for pregnancy.
[(Fig._2)TD$FIG]
Fig. 2. Pregnant women’s reported attempts to adopt a healthy diet.
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were less likely to meet the recommendations for Meat group than
those who held the contrary belief.
4. Discussion
This study provides data on pregnant women’s reported
adherence to the recommended intakes of five food groups based
on the Australian Dietary Guidelines for Healthy Eating (AGHE) in
pregnancy, and the factors influencing women’s adherence.
Although the majority of pregnant women were highly motivated
to maintain a healthy diet and reported trying to do so, the dietary
patterns of pregnant women were poor. None of the pregnant
women reported dietary intakes that met the recommendations
for all five food groups. Pregnant women’s nutrition knowledge
was significantly associated with women’s reported adherence
with Fruit, Vegetables, and Bread and Cereals recommendations.
Expressed importance to maintain a healthy diet during pregnancy
was negatively associated with reported adherence to the Meat and
its alternatives food group recommendation.
The results of this study report on pregnant women’s adherence
with and knowledge of the AGHE 2003. The levels of knowledge
were low—only 35% of women were familiar with the AGHE that
had existed for a decade. These findings were in line with recent
research conducted after the introduction in 2013 of the current
AGHE.6 [56_TD$DIFF] The changes to the AGHE for pregnant women recom-
mended the same or higher intakes of each food group (except
Fruit). Thus, the results of this study may imply that women’s
knowledge of current dietary recommendations for a healthy
pregnancy might be even lower.
In agreement with earlier studies that were conducted before8,9
and after6 the introduction of the current AGHE, the present study
found that the reported diets of Australian pregnant women did
not meet the dietary guidelines for most food groups. The highest
adherence to the recommendations was for the Dairy (32%) food
group and Extras (76%); the remaining food groups had substan-
tially lower adherence rates. An imbalanced dietary pattern was
evident in the overconsumption of certain food groups (Meat and
its alternatives and Dairy) and the underconsumption of other food
groups (including Fruit, Vegetables and Breads and Cereals).
The reported dietary pattern of pregnant women was concern-
ing. Although food groups like Meat and its alternatives and Dairy
provide a wide variety of key nutrients such as calcium, iodine,
iron, zinc, vitamins (especially B12), and essential fatty acids, they
can be considerably high in energy. Given that 40% of the
participants’ reported weights were either in the overweight or
obese categories, overconsumption of energy dense foods would
not be advisable,32 as it would likely contribute to increased daily
energy intake and thus increased gestational weight gain. These
Table 2
Pregnant women’s attitude towards selected nutrition information.
Topic Importancea Confusionb
Low Important High Low Confused High
n % n % n % n % n % n %
Nutritional requirements in pregnancy 5 1 50 13 333 86 370 95 15 4 3 1
The Australian Guide to Healthy Eating for pregnant women 44 11 103 27 241 62 325 84 40 10 23 6
Nutritional properties of food 15 4 106 27 267 69 344 89 33 9 11 3
Cooking and food preparation skillsc 17 4 101 26 270 70 – – – – – –
Food safety issues during pregnancy 4 1 38 10 346 89 361 93 19 5 8 2
Reading food labels 44 11 119 31 225 58 325 84 42 11 21 4
Appropriate serve sizes for meals and snacks 50 13 118 30 220 57 332 86 44 11 12 3
How to apply nutrition knowledge and skills to their daily lives 14 4 115 30 259 67 355 92 24 6 9 2.3
a A five point Likert scale: ‘not important’, ‘somewhat important’, ‘important’, ‘very important’, and ‘essential’ were grouped into a three [16_TD$DIFF]-point scale: ‘low’, ‘important’ and
‘high’.
b A five point Likert scale: ‘not at all confused’, ‘somewhat confused’, ‘confused’, ‘very confused’, and ‘do not understand at all’ were grouped into[15_TD$DIFF] a three[16_TD$DIFF]-point scale: ‘low’,
‘confused’ and ‘high’.
c Pregnant women were not asked if they were confused about cooking or food preparation skills.
Table 3
Women’s motivation to maintain a healthy diet during pregnancy.
Importance
Low Important High
n % n % n %
How important is it for you to manage your diet to be
healthy given everything else going on in your life right
now?
11 3 67 17 310 80
Confidence
Low Confident High
n % n % n %
How confident are you that you can make some lasting
changes to manage your diet to be healthy given
everything else going on in your life right now?
24 6 112 29 252 65
Readiness
Not quite ready Ready Extremely ready
n % n % n %
How ready are you right now to take some action to manage
your diet to be healthy given everything else going on in
your life right now?
21 5 86 22 281 72
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women could benefit from increasing their intake of other food
groups such as Fruit and Vegetables that have a lower energy
density.
A large proportion of women ranked knowing about the AGHE for
pregnant women as ‘highly important’, and they believed they were
not confused about these recommendations (as was the case for all
nutrition topics). However, consistent with earlier research,33 the
pregnant women surveyed generally exhibited poor knowledge of
the recommended intakes for the five food groups. In this study,
women’s nutrition knowledge and their reported adherence to
dietary recommendations were consistently aligned. For example,
pregnant women who did have a greater knowledge of recom-
mended daily intakes for three of the five food groups (Fruit,
Vegetables, Bread and Cereals) were significantly more likely to report
diets that met the recommendations of the corresponding food
groups. Previous studies indicated that lack of proper nutrition
knowledge was one of the barriers to a healthy diet34 and use of
supplements (e.g. folic acid and iron).35
Pregnant women’s diet quality in terms of adherence to the
Vegetables recommended intake decreased as their pregnancy
progressed. Similarly, women’s Dairy intake was lower during the
second trimester than the first trimester (P < 0.049). This is
consistent with an earlier study in overweight and obese pregnant
women.36 It is worth noting that women’s nutrition knowledge also
was inversely associated with their stage of pregnancy (Bookari
et al[59_TD$DIFF]., 2016). It is possible that pregnant women are more conscious
about nutrition and actively seek nutrition information in the early
stage of pregnancy.37[48_TD$DIFF]As their pregnancy progresses women become
more interested in other things, such as ‘hearing baby’s heart beat.’37
This could be partially attributed to women’s mistakenly beliefs that
during the last stage of pregnancy their dietary habits no longer had
effects on their own or their baby’s health38 and so nutrition
information was no longer relevant.37 This indicates that pregnant
women need continuous support to initiate and maintain healthy
eating practices during all pregnancy stages and perhaps after birth
as well. However further research is essential to support and provide
explanation of this finding.
The results of this study suggest that pregnant women’s
reported adherence to dietary guidelines was influenced by their
level of nutrition knowledge about these guidelines. It should be
noted that these data might be subject to social desirability bias
and should be interpreted in the context of being self-reported.
However, of particular concern were the women who were falsely
confident they were knowledgeable about nutrition, as they may
fail to adopt a healthy diet during pregnancy and fail to seek
accurate information about what comprises healthy food intake
during pregnancy. Therefore, it may be important to make an effort
to increase all women’s awareness of the AGHE dietary guidelines.
In line with previous studies,33,34,39 adopting a healthy diet
during pregnancy was seen as ‘extremely important’ by the majority
of pregnant women. They also reported being extremely ready to
adopt a healthy diet and extremely confident in their ability to make
some lasting changes to manage their diet to be healthy. Similarly,
three-quarters of pregnant women reported they were trying to
adopt and/or maintain a healthy diet during pregnancy. In spite of
these positive motivations, none of these women reported dietary
intakes that met the recommended daily intakes of all five food
groups. In addition, women’s reported adherence to Meat and its
alternatives food groups decreased as their perceived importance of
managing a healthy diet during pregnancy increased (Table 4).
Misalignment between women’s reported intake for this food group
(Meat and its alternatives) was mainly in the form of overconsump-
tion (Fig. 2). This could be a result of believing in the importance of
consuming a healthy diet to have a healthy baby and smooth
pregnancy and misconception of what is a healthy diet and in which
amount they need to consume a healthy food.40 Women may be
exposed to incomplete nutrition messages that encourage meat
consumption to improve iron intake but do not know the
recommended serve sizes and daily intakes, thus leading to intakes
that exceed the recommendations. This may not be surprising as
most of the women in this study reported not being aware of dietary
guidelines, with reported limited advice being provided by health
care givers.33 This suggests that the official dietary guidelines for
healthy eating in pregnancy may not have been disseminated widely
and women’s understanding of healthy eating may not necessarily
reflect the recommendations of the dietary guidelines. The presence
of inaccurate nutrition messages in the popular media, where
pregnant women are actively seeking information,38 also could fuel
mistaken beliefs about healthy eating. Further research is needed to
explore pregnant women’s perceptions and definitions of healthy
eating and to what extent this influences their dietary practices.
Misalignment between pregnant women’s reports of eating a
healthy diet and their adherence to official dietary guidelines has
also been reported in a recent national study.6 Malek et al. reported
that the majority of women surveyed did not adhere to the
recommended daily intakes of the five food groups.6 These
researchers indicated that women were not making dietary
changes specifically for pregnancy, mainly because a majority
(two-thirds) mistakenly believed that their diet was already
healthy.
The combination of over-confidence in women’s (inaccurate)
nutrition knowledge, mistaken judgments of diet quality and poor
Table 4
Predictors of adherence to five-food groups recommended daily intakes.a[15_TD$DIFF]
Independent variable Breads and Cereals Vegetables Fruits Dairy foods Meet and its alternatives
OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value
Knowledgeb 6.8 3.4–13.7 0.000 9.1 2.6–31.3 0.000 8.0 2.3–27.7 0.001 – – – – – –
Stage of pregnancy
First trimester – – – 1.0 Ref.c – – – – 1.0 Ref.c – – – –
Second trimester – – – 0.2 0.09–0.8 0.021 – – – 0.4 0.2–0.9 0.049 – – –
Third trimester – – – 0.1 0.05–0.4 0.001 – – – 0.5 0.3–1.6 0.538 – – –
Important to manage a healthy diet
Low – – – – – – – – – – – – 1.0 Ref.c –
Important – – – – – – – – – – – – 0.08 0.01–0.5 0.012
High – – – – – – – – – – – – 0.22 0.05–0.8 0.035
a Regression was adjusted for only factors found to significantly influence women’s reported adherence to the recommendations (in Chi-square and Fisher’s Exact tests,
P<0.05). These factors were: stage of pregnancy; education level; English as maternal first language; maternal knowledge about the recommended daily intake of each five
food groups; importance of adopting healthy eating; maternal confidence in their ability to adopt and/or maintain a healthy diet; and maternal readiness for managing a
healthy diet during pregnancy.
b Participants’ knowledge about the recommended daily intakes of each food group.
c Ref., reference category.
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adherence to dietary guidelines during pregnancy, as found in this
study, are of concern. The lack of accurate nutrition knowledge
may impact on the women’s abilities to assess the quality of their
own diet, and thus may pose a risk to themselves and their unborn
child. A ‘trustworthy’ source of nutrition related information like a
midwife38 should not assume that pregnant women are well
informed about the dietary guidelines and are consuming a healthy
diet, even if they appear to be confident and well educated.
5. Strength and limitations
This study identified that a large sample of English-speaking
Australian pregnant women reported eating practices that were
not consistent with dietary recommendations. This information is
important for maternal health and nutrition communication. The
study has provided information about factors that are associated
with poor dietary behaviours; this information can be used to
support targeted interventions to prevent excess GWG and future
weight gain in women and their children.
The study’s use of a modified simple and validated FFQ rather
than more complex methods to assess women’s dietary intake
reduced respondent burden and allowed easy comparison of
women’s intakes to AGHE for pregnancy, with the results then
compared to women’s knowledge about the same recommenda-
tions. However, the results may underestimate the actual
adherence levels as it used a short list of examples for each food
group and did not account for some differences in special diets (e.g.
vegetarian). A more comprehensive list of food examples6 and
additional questions for women on special diets are recommended
to overcome these issues in future studies.
The results of this survey cannot be generalised due to a lack of
systematic sampling, an over-representation of educated middle
class, English-speaking women (with a planned pregnancy) and a
possibility of bias towards those interested in nutrition. However,
the findings regarding women’s adherence to the AGHE for
pregnancy are largely consistent with a recent national represen-
tative study.6 Moreover, the results indicate very poor diets even
for this educated middle class cohort, thus giving rise to a
proposition that the results would likely be worse for a lower
educated, socio-economically disadvantaged cohort.
6. Conclusion
This study found that, despite women reporting high levels of
motivation and confidence in their ability to maintain a healthy
diet and understand dietary guidelines recommendations, lower
than anticipated knowledge and poor adherence to guidelines
were the reality and demonstrated a prevalence of mistaken
confidence in their levels of knowledge. This may lead to a
situation of pregnant women being less likely to seek information
or advice from their health care providers. If health care providers
make assumptions about a pregnant woman’s knowledge just
based on her level of confidence, they may miss opportunities to
provide evidence-based advice. Use of a brief food frequency
questionnaire and a short knowledge screening tool may be simple
ways to start a conversation about nutrition and healthy eating
with pregnant women.
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International impact studies have identified a positive asso-
ciation between the initiative and breastfeeding trends however
in Australia BFHI struggles to gain momentum with 19% of
facilities currently accredited. Australian studies have identified
several impediments: a misunderstanding of the initiative’s aims,
a discord with practice and organisational attitudinal issues.
Critics have recommended redirecting any proposed funding as
the initiative has not proven its applicability to the Australian
context.
This poster discusses the social context in which feeding prac-
tices occur and explores the state of evidence on which the Baby
Friendly Health Initiative is founded. The weight of evidence sup-
porting breastfeeding is reconsidered to critique the current state of
knowledge on which breastfeeding promotion activities are based.
The challenge of successfully developing and reporting breastfeed-
ing indicators is also examined. The impact of breastfeeding is then
explored in order to examine the relationship between breastfeed-
ing and BFHI practices.
http://dx.doi.org/10.1016/j.wombi.2013.08.163
Exploring pregnant women’s current level of
nutrition knowledge, attitudes, and readiness
for dietary change during pregnancy
K. Bookari ∗,1, H. Yeatman 1, M. Williamson 2,3
1 School of Health Sciences, Faculty of Health and
Behavioural Sciences, University of Wollongong,
New South Wales, Australia
2 School of Nursing, Midwifery Higher Education
Division, Central Queensland University,
Queensland, Australia
3 Nursing, Midwifery and Indigenous Health, Faculty
of Health and Behavioural Sciences, University of
Wollongong, New South Wales, Australia
Dietary behaviours of pregnant women are important as
adverse maternal and infant health outcomes have been linked
with poor maternal nutrition. There is a mismatch between mater-
nal eating practices and recommendations for healthyeating during
pregnancy. Midwives have on-going contact with pregnant women
and it is important to identify effective and practical interven-
tions they can undertake to support mothers to achieve safe,
healthy and balanced diets during pregnancy. Few reports in the
literature have addressed this gap in the knowledge. The aim
of the research is to determine the current level of knowledge
of pregnant women about the recommended safe and healthy
eating practices during pregnancy. These data will inform discus-
sion on effective professional strategies to support their dietary
change. A cross-sectional online survey was completed by pregnant
women. A convenience sampling framework was designed to
maximise the response rate and to enable the findings to be gen-
eralised across NSW. Participation in the survey was promoted:
in antenatal clinics in urban and regional locations (the survey
was uploaded onto iPad tablets for completion by women while
they were waiting in the clinics); a small invitation flyer/leaflet
included in the ‘Bounty Mother-To-Be Bags’, which are distributed
widely to pregnant women; and through a baby-oriented store
located in a regional city in NSW, so as to contact pregnant
women in a more open, public environment. The survey explored
nutrition related knowledge during pregnancy; pregnant women’s
readiness for dietary change during pregnancy; and participant
demographic characteristics. The results will be of interest to mid-
wives who are engaged in thetotal care of their pregnant women,
as good dietary practices are a pre-requisite for good pregnancy
outcomes.
http://dx.doi.org/10.1016/j.wombi.2013.08.164
An epiphany in a paddock: The role and
experience of first-time fathers during labour
and birth
Sandra Bowman ∗,1, Susan McDonald 2, Les
Fitzgerald 2
1 La Trobe Rural Health School, LaTrobe University,
Victoria, Australia
2 La Trobe University/Mercy Hospital for Women,
Victoria, Australia
The aim is to explore the roles and experiences of first-time
fathers’ during labour and birth. Ten first-time fathers participated
in this qualitative study, which used naturalistic inquiry method-
ologies. Semi-structured telephone interviews were conducted at
two time points – prior to birth and within 1–4 weeks following
the birth. Interviews were taped, transcribed and analysed using
Nvivo 10. The philosophical underpinnings of the constructivist
research paradigm constructivist approach was used to identify
concepts and themes. Findings relating to the pre-birth and post
birth themes will be presented in the area of fathers’ role expecta-
tions, the surreality of the experience, what fathers do and don’t do
during childbirth, and the emergence of fatherhood – ‘the epiphany
in the paddock’. The first-time fathers’ roles and experiences of
labour and birth offers midwives a surprising and valuable insight
into the world of the expectant and labouring father. Relevance of
the work to this audience: All midwives are privileged to share the
childbearing experience with the women and men they provide
care for. Midwives can make an immense difference for all fathers
experiencing birth for the first-time.
http://dx.doi.org/10.1016/j.wombi.2013.08.165
Rural Tasmania MS MSOAP Ante/Post Natal
Physiotherapy services
Angelina Lee 1, Ping Bullock ∗,2
1 Australian Physiotherapy Association, Hawthorn,
VIC, Australia
2 Tasmania Health Organisation, Australia
Queenstown is a mining community on the West Coast of
Tasmania; the West Coast is defined by a number of existing classi-
fication tools as a remote area. Queenstown is the major population
centre with four small townships making up the West Coast region
of approximately 3500 residents. All births occur outside the West
Coast area with the majority of women giving birth at Burnie, some
150 km north of Queenstown (more than 2 h by car). The roads are
narrow and winding and are often impassable during the height of
winter. The birth rate per annum is approximately 50. The cae-
sarean birth rate averages at 30% per annum. With the closure
of birthing services almost 10 years ago, women are required to
leave their community in preparation for birth. MSOAP funding has
been successfully applied to increase ambulatory services for the
West Coast area to minimise unnecessary travel for families. The
MSOAP MS Physiotherapy service is unique in that it is provided
by a private physiotherapist who is a local resident. Data collec-
tion reflects client parity, primary referral, secondary diagnosis and
referral source. The service has been provided on a monthly basis
Appendix D: Published abstract of poster presentation at 2013 ACM Biennial National Conference 
University of Wollongong
Research Online
Faculty of Social Sciences - Papers Faculty of Social Sciences
2014
Nutrition during pregnancy - exploring women's
knowledge and models of nutrition
communication
Khlood Bookari
University of Wollongong, kb391@uowmail.edu.au
Heather Yeatman
University of Wollongong, hyeatman@uow.edu.au
Moira Williamson
University of Wollongong, moiraw@uow.edu.au
Research Online is the open access institutional repository for the University of Wollongong. For further information contact the UOW Library:
research-pubs@uow.edu.au
Publication Details
K. Bookari, H. Yeatman & M. Williamson (2014). Nutrition during pregnancy - exploring women's knowledge and models of
nutrition communication. Prague, Czech Republic, 1-5 June 2014.
Appendix E: Oral presentation at the 2014 ICM Triennial Congress.
Nutrition during pregnancy - exploring women's knowledge and models
of nutrition communication
Abstract
Abstract of paper presented at the ICM 30th Triennial Congress - Midwives: Improving Women's Health
Globally, 1-5 June 2014, Prague, Czech Republic
Keywords
communication, pregnancy, models, during, nutrition, knowledge, women, exploring
Disciplines
Education | Social and Behavioral Sciences
Publication Details
K. Bookari, H. Yeatman & M. Williamson (2014). Nutrition during pregnancy - exploring women's
knowledge and models of nutrition communication. Prague, Czech Republic, 1-5 June 2014.
This conference paper is available at Research Online: http://ro.uow.edu.au/sspapers/1301
S 33 
 
Nutrition and pregnancy – key issues for midwives 
 
H. Yeatman1, M. Williamson2, E. Nohr3 
1University of Wollongong, School of Health Sciences, Wollongong, Australia 
2Central Queensland University, Higher Education Division, Noosaville, Australia 
3Aarhus University, Department of Public Health, Aarhus, Denmark 
 
Good nutrition and appropriate weight gain during pregnancy are known to be associated with a 
successful pregnancy and the ongoing health of mother and baby1. Rarely is good nutrition a focus of 
antenatal care and even weight gain expectations have become downplayed through concerns about 
‘regulating’ mothers and causing unnecessary concern 2. There is a trend for women to be overweight 
or obese when they become pregnant, which is associated with an increased incidence of gestational 
diabetes and other problems 3, and for mothers to have poor knowledge of their nutritional 
requirements during pregnancy and lactation 4. Studies have shown that pregnant women are most 
receptive to educational messages about behaviour change5. However, most midwives are not well 
educated about nutrition for pregnancy or about the most effective strategies to assist pregnant 
women with their diet and weight 6,7,8. 
This symposium will present findings from recent research that identifies gaps in pregnancy care and 
outlines implications for midwifery education and practice. The symposium will profile recent research 
in nutrition and weight management during pregnancy and identify key strategies for midwives to use 
in addressing the issue. The combined results of these studies clearly identifies a potential gap in 
midwifery education and practice. The symposium will draw on the experiences of the panel and the 
participants to explore research and education strategies to address this gap. 
The presenters are an international team of midwives and public health professionals from 
Australia and Denmark who have particular expertise in research focussed on nutrition and 
weight management in pregnancy: 
Jamila Arrish, BSc, MPH, MSc (Nutr&Diet), PhD candidate, Public Health, University of Wollongong, 
Australia. 
Khlood Bookari, BSc, MSc (Nutr & Diet), PhD candidate, Public Health, University of Wollongong, 
Australia. 
Deborah Davis, RM, BN, MNStudies, PhD, Professor of Midwifery, University of Canberra, Australia. 
Maralyn Foureur, RM, BA, GradDipClinEpidem, PhD, Professor of Midwifery, University of 
Technology, Australia. 
Ellen Aagaard Nahr, RM, MHSc, PhD, Associate Professor, Department of Public Health, Aarhus 
University, Denmark. 
Moira Williamson: RN, RM, CertMcN, BN, M HAdmin, GCHEd, PhD, Associate Professor of 
Midwifery, Central Queensland University, Australia; Honorary Senior Fellow, University of 
Wollongong, Australia. 
Heather Yeatman, BSc, DipEd, GDipND, MPH, DPH, Associate Professor Public Health, University of 
Wollongong, Australia. 
Symposium Program: 
1. Introduction: (5 minutes) 
Heather Yeatman / Moira Williamson 
2. Nutrition during pregnancy – exploring women's knowledge and models of nutrition 
communication. (15 minutes) 
This section will present findings from a study investigating women’s knowledge about recommended 
safe and healthy eating practices during pregnancy, as well as their readiness for dietary change. The 
study explored pregnant women’s perceptions about the importance of pregnancy-specific nutrition 
information and their specific needs for information and models of nutrition communication during 
pregnancy. The presentation will also discuss the barriers and / or factors that may prevent pregnant 
women from applying their knowledge to daily food practices. Views of health professional to the study 
findings, and their approaches to meet the expressed needs of pregnant women will also be 
presented. 
Presenter: Khlood Bookari (Yeatman, Williamson) 
3. Guidelines for gestation weight gain: What is the evidence? (15 minutes) 
This section will focus on the Institute of Medicines (IOM) Guidelines from 2009, which is implemented 
in antenatal care in many countries all over the world. Data from the Danish National Birth Cohort, 
which was an important part of the evidence regarding outcomes in the mother and child, will be 
presented. Challenges facing midwives when trying to facilitate women’s attempts to meet the 
guidelines will also be discussed. 
Presenter: Associate Professor Ellen Aagaard Nahr 
4. Nutrition and pregnancy – what role for the midwife? (15 minutes) 
This section will present findings from a study that explored the role of Australian midwives in nutrition 
education during pregnancy and their perceptions of this role. A review of the nutrition content of 
curricula for midwifery schools around Australia was also undertaken. This presentation will provide 
the results for the above two studies. Strategies for assisting midwives to integrate nutrition education 
into their practice will be discussed. 
Presenter: Jamila Arrish (Yeatman, Williamson) 
5. Weight and pregnancy – encouraging healthy weight gain; reducing the risks of being 
overweight (15 minutes) 
This section presents a recent study undertaken in Australia using a model of group antenatal care, 
with an emphasis on healthy eating and activity in pregnancy, for women who were classified as 
overweight and obese. Details of the program content and the collaborative, multidisciplinary method 
of program development and delivery as well as evidence of the acceptability of the program to 
women and midwives are included in the presentation. 
Presenters: Professor Deb Davis; Professor Maralyn Foureur 
6. Summary & discussion – key issues for midwives and midwifery practice (20 minutes) 
Panel discussion 
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‘Midwives role in supporting women to know what they don’t know about nutrition during 
pregnancy – Insight from women’s perspectives’ 
Maternal diets are critical for the health of mothers and their infants. However, maternal diets 
are not consistent with dietary guidance, likely affected by nutrition knowledge and motivation 
factors. 
To assess maternal diets adherence to the five food group components of Australia’s nutritional 
guidelines; to examine factors (knowledge and motivations) influencing women’s adherence 
to above recommendations.  
A cross-sectional study using convenience sampling was undertaken at five hospitals in 
Australia and through an online link. Chi Square and Logistic regression analyses were used. 
A Total of 388 pregnant women completed the survey. The results of the study identified that 
72% of pregnant women were extremely ready to take some action to manage their diet to be 
healthy. Additionally, 65% of women had high levels of incentive and self-assurance in their 
ability to achieve a well-balanced diet which they believed incorporated nutritional 
recommendations.  
However, the results identified that most women had inadequate knowledge and adherence to 
the recommended national nutritional guidelines. Just over half of the participants (57%) were 
aware of the recommended intake for Dairy foods, less than half were aware of the 
recommended intake for Fruit and Vegetables (45.1%), Breads and Cereals (35%) and Meat 
and its alternatives (29%). None of the women reported diets that met all nutritional 
recommendations for intake of the five food groups. Only 36% met one, 13% met two and 1% 
met the guidelines for three food groups. 
The women had high levels of confidence in their ability to eat a healthy diet for pregnancy but 
significantly lacked the knowledge to do so.  This presents a barrier to effective nutrition 
education strategies. The implications of these results for the role of the midwife, in 
collaboration with other health professionals, in working with women to achieve optimal 
dietary requirements during pregnancy will be discussed.  
Pregnant women eating too much meat and dairy
 www.mydr.com.au /babies-pregnancy/pregnant-women-eating-too-much-meat-and-dairy
Most pregnant women are failing to achieve basic nutritional recommendations because they eat too much meat and
dairy and not enough fruit, vegetables and cereals, an Australian study has found.
A survey of 388 pregnant women in NSW revealed that although most were confident they were eating well, none
met the Australian Guidelines for Healthy Eating for the 5 major food groups.
Despite being highly motivated to follow a healthy diet in pregnancy, 93% failed to meet recommended intakes for
vegetables:
90% failed to meet recommendations for fruit
52% ate too much meat 
30% ate too much dairy
Inadequate nutritional intakes in pregnancy were likely due to women being unaware of dietary recommendations,
said the study authors, from the University of Wollongong, NSW.
Only one in 3 women were aware of the Australian Guidelines for Healthy Eating, despite these being circulated for
a decade, they found.
Women may also have been misled about what constitutes a healthy diet in pregnancy due to misleading messages
in the media about eating meat to ensure an adequate iron intake, they suggested.
“The combination of overconfidence in women’s (inaccurate) nutrition knowledge, mistaken judgements of diet
quality and poor adherence to dietary guidelines during pregnancy, as found in this study, are of concern,” they said.
The study was based on surveys at several hospitals and retail baby stores across NSW between October 2012 and
July 2013.
The current recommendations for pregnant women over 20 are 8.5 serves of grain per day, 5 serves of vegetables,
3.5 serves of meat or similar foods, 2.5 serves of dairy, and 2 serves of fruit.
Last Reviewed: 29 June 2016 
Reproduced with kind permission from Australian Doctor
Staff Writer
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1. How many serves of fruit do you eat each day? (1 serve = 1 medium piece i.e. 
apple; or 2 small pieces i.e. apricots; or 1½ tablespoons dried fruit; ½ glass of juice) 
 
2. b) How many serves of vegetables do you eat each day? (1 serve = 1 cup salad 
veges or 1 medium potato or ½ cup cooked veges)
 
3. c) How many serves of dairy foods do you eat each day? (1 serve = tub yoghurt, 1 
cup milk, 1cup custard)
 
4. How many serves of meat, fish, chicken, eggs and legumes do you eat each day? 
(1 serve= 1/5 cup lean mince, 2 small chops, 2 slices roast meat,, 2 small eggs, 1/5 cup 
cooked dried beans and lentils)
 
5. How many serves of bread and cereals do you eat each day? (1 serve = 1 cup 
cooked rice, pasta, and noodles, 1 medium beard roll, 1 cup of porridge)
 
6. How many serves of extra foods do you eat each day? (1 serve = 1 (40g) doughnut, 
1 slice plain cake, 2 tablespoons creamand mayonnaise, 1 tablespoon butter, margarine 









Nutrition knowledge during pregnancy
7. How many cups (250ml) of water do drink a day? 
 
Section 2: Attitude and perceptions about some important topics during pregnancy  
8. How important do you think it is for pregnant women to know about the following 




Not important  Somewhat important Important Very important Essential
Nutritional requirements in 
pregnancy




nmlkj nmlkj nmlkj nmlkj nmlkj
Nutritional properties of 
food
nmlkj nmlkj nmlkj nmlkj nmlkj
Cooking and food 
preparation skills
nmlkj nmlkj nmlkj nmlkj nmlkj
Food safety issues during 
pregnancy
nmlkj nmlkj nmlkj nmlkj nmlkj
Reading food labels nmlkj nmlkj nmlkj nmlkj nmlkj
Appropriate serve sizes for 
meals and snacks
nmlkj nmlkj nmlkj nmlkj nmlkj
Recommended weight 
gain during pregnancy




nmlkj nmlkj nmlkj nmlkj nmlkj
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Nutrition knowledge during pregnancy
9. To what extent are you confused about the following topics? (Click on one dot for 
each topic) 
Section 3: Importance, readiness and confidence and motivation to change diet­related behaviour during pregnancy 
10. How important is it for you to manage your diet to be healthy given everything 
else going on in your life right now?
11. How confident are you that you can make some lasting changes to manage your 
diet to be healthy given everything else going on in your life right now?
12. How ready are you right now to take some action to manage your diet to be 
healthy given everything else going on in your life right now?
*









nmlkj nmlkj nmlkj nmlkj nmlkj
Nutritional properties of 
food
nmlkj nmlkj nmlkj nmlkj nmlkj
Food safety issues during 
pregnancy
nmlkj nmlkj nmlkj nmlkj nmlkj
Nutrition information on 
food labels
nmlkj nmlkj nmlkj nmlkj nmlkj
Appropriate serve sizes for 
meals and snacks
nmlkj nmlkj nmlkj nmlkj nmlkj
Recommended weight 
gain during pregnancy































nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj nmlkj
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Nutrition knowledge during pregnancy
13. Please tick the most applicable description of your current status for each 
statement: 
Section 4: Dietary recommendations 
14. Are you familiar with Australian Guide to Healthy Eting (AGHE) for pregnant 
women?
15. What do you think is the recommended number of servings of fruit and 
vegetables do you think pregnant women should eat a day? (select one answer)
16. What do you think is the recommended number of serves of dairy foods (milk, 
yoghurt, hard cheese) pregnant women should eat each day? (Select one answer)
*



















































Nutrition knowledge during pregnancy
17. What do you think is the recommended number of servings of protein foods 
(meat, chicken, cooked eggs, beans) pregnant women should eat each day? (Select 
one answer)
18. What do you think is the recommended number of servings of bread and cereals 
(including rice, pasta, and noodles) pregnant women should eat each day? (Select one 
answer)
19. How much extra food do you think is recommended for pregnant women to eat 
each day? (example of extra food including biscuits, cakes, desserts, pastries, soft 
drinks; high fat snack items such as crisps, pies, pasties, sausage rolls and other 
takeaways; lollies and chocolate)  
(Select one answer)
Which nutrients are in which foods? 
20. Do you think these foods are high or low in added sugar?  







Bananas nmlkj nmlkj nmlkj
Strawberry yoghurt nmlkj nmlkj nmlkj
Orange 35% juice nmlkj nmlkj nmlkj






































Nutrition knowledge during pregnancy
21. Do you think these foods are high or low in salt (sodium)? 
(Click on one dot for each topic)
22. Do you think these foods are high or low in dietary fibre? 
(Click on one dot for each topic) 
23. Do you think these foods are high or low in saturated fat?  
(Click on one dot for each topic)
The following questions are about the nutrient content of certain foods and the healthiness of foods and nutrients. 
24. In general, which of these breads contains the most dietary fibre? (Select one 
answer)
25. Which one of the following has the most kilojoules (i.e. calories, energy) for the 
same weight? (Select one answer)
*
High in salt (sodium) Low in salt (sodium) Not sure
Sausages nmlkj nmlkj nmlkj
Pasta nmlkj nmlkj nmlkj
Spinach nmlkj nmlkj nmlkj
Wholegrain bread nmlkj nmlkj nmlkj
*
High in dietary fibre Low in dietary fibre Not sure
Cornflakes nmlkj nmlkj nmlkj
Bananas nmlkj nmlkj nmlkj
Wholegrain bread nmlkj nmlkj nmlkj
Fish nmlkj nmlkj nmlkj
*
High in saturated fat Low in saturated fat Not sure
Lean red meat nmlkj nmlkj nmlkj
Whole milk nmlkj nmlkj nmlkj
Avocado nmlkj nmlkj nmlkj





























Nutrition knowledge during pregnancy
26. Which of the following food has the most vitamin A in it? (Select one answer)
27. Which of the following food has the most iodine in it? (Select one answer)
28. Which of the following food has the most iron in it? (Select one answer)
29. Which of the following food has the most omega­3 in it? (Select one answer)



































































Nutrition knowledge during pregnancy
 
Do the following amounts of foods represent one serve, less than one serve or more than one serve? (Click on one dot for each topic) 
31. Breads & Cereals
32. Fruit & Vegetables
33. Dairy 
*
Less than 1 serve 1 serve More than 1 serve Not sure
2 slices of bread nmlkj nmlkj nmlkj nmlkj
1.5 cup breakfast cereal 
flakes or porridge
nmlkj nmlkj nmlkj nmlkj
3/4 cup cooked rice, pasta, 
or noodles
nmlkj nmlkj nmlkj nmlkj
*
Less than 1 serve 1 serve More than 1 serve Not sure
1 medium potato nmlkj nmlkj nmlkj nmlkj
5 strawberries nmlkj nmlkj nmlkj nmlkj
20 grapes nmlkj nmlkj nmlkj nmlkj
*
Less than 1 serve 1 serve More than 1 serve Not sure
150g yoghurt nmlkj nmlkj nmlkj nmlkj
20g (1 slice) cheese nmlkj nmlkj nmlkj nmlkj
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36. Which would be the best choice for a low fat, high fibre light meal? (Select one 
answer)
37. Many people eat spaghetti bolognese (pasta with a tomato and meat sauce).  
Which do you think is healthier? (Select one answer) 
*
Less than 1 serve 1 serve More than 1 serve Not sure
100g of meat &chicken nmlkj nmlkj nmlkj nmlkj
80­120g cooked fish fillet nmlkj nmlkj nmlkj nmlkj
*
Less than 1 serve 1 serve More than 1 serve Not sure
1 chocolate bar nmlkj nmlkj nmlkj nmlkj
1 scoop of ice cream nmlkj nmlkj nmlkj nmlkj
































Nutrition knowledge during pregnancy
38. If a person felt like something sweet, but was trying to cut down on sugar, which 
would be the best choice? (Select one answer)
39. If a pregnant women wanted to optimise her dietary intake of omega­3 and 
decided to eat fish 2­3 times per week, which type of fish would be the safest choice? 
(Select one answer)
The next few items are about multivitamin supplements. 
40. What is/are the nutrient/s that the National Health and Medical Research Council 
(NHRMC) recommend pregnant women should be supplemented with?(Tick all that 
apply)
41. Multivitamins not designed for pregnancy should be taken with care as there are 






























































Nutrition knowledge during pregnancy
How does diet relate to health? 
42. Do the following behaviours help in minimizing the effect of nausea and vomiting 
during pregnancy? (Click on one dot for each topic)
43. Do the following behaviours help in minimising the effect of heartburn during 
pregnancy? (Click on one dot for each topic)
44. Do the following behaviours help in resolving constipation during pregnancy? 
(Click on one dot for each topic)
45. Do you think these behaviours help in preventing too much weight gain during 













































Eating LESS dietary fibre nmlkj nmlkj nmlkj










Nutrition knowledge during pregnancy
The following questions are about nutrient function in the body and risk of nutrient deficiency.  
46. Which nutrient is particularly important for the healthy development of an unborn 
baby’s brain? (Select one answer)
47. Which nutrient can help with a baby’s eyes, brain and nerves development during 
pregnancy? (Select one answer)
Section 3: Safe and Unsafe Food Practices 
















































Nutrition knowledge during pregnancy
49. Which of the following statements do you think are True and which are False? 
Section 4: Energy requirement and recommended weight gain during pregnancy 
50. Do you think women’s energy requirements (kilojoules /day) change during 
pregnancy?
51. Do you think there is a need to increase food quantity during pregnancy ('eating 


























































Nutrition knowledge during pregnancy
52. Do you think pregnant women’s energy requirements (kilojoules /day) varies 
according to the different stages (trimesters) of pregnancy? 
53. Do you know what was your weight before you became pregnant? 
54. What is your height? 
55. Up to now, do you know how much weights have you gained during your 
pregnancy? 
56. Are you aware of the recommended total weight gain for your pregnancy?





















































Nutrition knowledge during pregnancy
58. What is your age?
59. What is your stage of pregnancy?
60. Is this a planned pregnancy? 
61. What is your marital status?
62. How many prior successful pregnancies have you had?
63. What is your postcode? 
 
































































Nutrition knowledge during pregnancy
65. Which of the following best describes your level of education?
66. What is your household income?
67. Do you have any health or nutrition related qualifications? 
68. Have you ever seen a dietitian and/or nutritionist?
69. If YES, you have seen a dietitian before, could you please specify when:





























































Nutrition knowledge during pregnancy
71. If there are any comments you would like to make about this questionnaire, please 
























PREGNANT WOMEN INVITED 




Do you think you have enough information 
to eat wisely for you and your baby ?
We would like to learn more about what do you 
think is good for you to eat for a safe pregnancy 
as well as a healthy baby 
Your participation will be greatly appreciated 
and may be beneficial to the broader community 
and may assist health providers to focus 
on your needs 
The survey will take approximately 30 minutes 
to complete and it is available through this link 
f https://www.surveymonkey.com/s/am-pregnantI/ 




Appendix N: Participation information sheet for pregnant women (interview) 
 
Title: ‘Exploring pregnant women’s perceptions of their needs for effective nutrition 
communication models during pregnancy’ 
 
My name is Khlood Bookari and I am undertaking this research for the degree of Doctor of 
Philosophy (PhD) in public health at the University of Wollongong. Being myself a mother and 
having a background in nutrition and dietetics has increased my interest in pregnant women’s 
nutrition and eating behaviour during pregnancy which is the focus of this research.  
 
You left your contact details on an online survey following your participation in the study titled 
‘Exploring pregnant women’s current level of nutrition knowledge and attitudes, and readiness for 
dietary change during pregnancy’. Therefore, you are being sent this information sheet about 
interviews with pregnant women that form the second part of this study. If you choose to be 
included, you will be asked to participate in an interview that will explore pregnant women’s 
perceptions of their needs for effective nutrition communication model during pregnancy. Your 
participation in this research will be highly appreciated   
 
Purpose of the research: 
The purpose of the research is to explore pregnant women’s perceptions about the importance of 
pregnancy-specific nutrition information and their specific needs for information and models of 
nutrition communication during pregnancy. It also aims to investigate the factors that help and 











Khlood Bookari A/Prof Heather Yeatman Dr Moira Williamson 
PhD research student A/ Professor of Public Health Senior Lecturer 
School of Health Sciences, 
University of Wollongong 
School of Health Sciences, 
University of Wollongong 
School of Nursing, 
Midwifery and Indigenous 
Health at the University of 
Wollongong 
Tel:  0423058881 Tel:  02 4221 3153 Tel:    02 42 21 3381 
Kb391@uowmail.edu.au hyeatman@uow.edu.au moiraw@uow.edu.au 
 
METHODS AND DEMANDS ON PARTICIPANTS: 
You will be interviewed and asked questions perceptions of your needs for effective nutrition 
communication models during pregnancy. The interview may take approximately one hour. The 
interview will be audio-tape recorded with your permission and later transcribed. Privacy and 
confidentiality are assured. All the data collected will be coded to ensure anonymity and 
confidentiality. In writing my thesis and any other academic publications I will discuss the 
information from your interview anonymously and as part of a collection of such information 
gathered from all the pregnant women in this study. If you have any questions regarding the 
research and its procedures, please do not hesitate to contact the researchers at any time on the 
contact details mentioned above.  
 
POSSIBLE RISKS, INCONVENIENCES AND DISCOMFORT: 
Apart from the approximately one hour of your time taken to be interviewed, we can foresee no 
risks or inconveniences for you. Your involvement in the study is voluntary and you may withdraw 
your participation from the study at any time and withdraw any data that you may have provided 
to that point. Refusal to study will not affect your treatment and the service provided to you or 
your relationship with the University of Wollongong. 
 
 
FUNDING AND BENEFITS OF THE RESEARCH: 
This study is funded by the Saudi Arabian Cultural Mission as a part of the research student’s 
scholarship for studying in Australia at Wollongong University. The findings of this research will 
help in informing future study that aim to support pregnant women by providing high-quality 
maternity care that meets their needs and focuses on improving women eating habits during 
pregnancy. This eventually will positively affect the birth outcomes as well as the health of babies, 
mothers and their families. Findings from this study will be presented in the student’s doctoral 
thesis, at professional conferences and in academic and professional journals. Confidentiality is 
assured; your identity will not be identified in any part of the research as the responses will be 
coded.   
 
ETHICS REVIEW AND COMPLAINTS:   
This study has been reviewed by the Human Research Ethics Committee (School of Health 
Sciences, Faculty of Health and Behavioural Sciences) of the University of Wollongong. If you 
have any concerns or complaints regarding the way this research has been conducted, you can 
contact the UOW Ethics Office on (02) 42214457.                       
 




Appendix O:  Participants consent form 
     
                                                CONSENT FORM  
 
‘Exploring pregnant women’s perceptions of their needs for effective nutrition communication 
models during pregnancy’ 
 
I have been given the information sheet explaining the study titled ‘Exploring pregnant women’s 
perceptions of their needs for effective nutrition communication models during pregnancy’ and 
discussed the research project with Khlood Bookari who is conducting this research as part of a 
PhD degree in Public Health and is supervised by A/P Heather Yeatman and Dr Moira Williamson 
in the Faculty of Health and Behavioural Sciences at the University of Wollongong.   
 
I have been advised of the potential risks and burdens associated with this research, which include 
the participation in an audio-taped interview with the researcher, and have had an opportunity to 
ask Khlood Bookari any questions that I may have about the research and my participation. I 
understand that my participation in this research is voluntary, I am free to refuse to participate and 
I am free to withdraw from the research at any time and withdraw any data that I may have provided 
to that point. My refusal to participate or withdrawal of consent will not affect my treatment and 
the service provided to me or my relationship with the University of Wollongong. 
 
If I have any enquiries about the research, I can contact Khlood Bookari at the Faculty of Health 
and Behavioural Sciences, School of Health Sciences (telephone: 0422264309; email: 
kb391@uowmail.edu.au); and A/P Heather Yeatman at the Faculty of Health and Behavioural 
Sciences, School of Health Sciences (telephone: 0242213153; email: hyeatman@uow.edu.au); or 
Dr Moira Williamson at the School of Nursing, Midwifery and Indigenous Health at the University 
of Wollongong (telephone: 0242213381; email: moiraw@uow.edu.au). If I have any concerns or 
complaints regarding the way this research has been conducted, I can contact the UOW Ethics 
Office on (02) 42214457 or rso-ethics@uow.edu.au. 
 
 
By signing below I am indicating my consent to my participation in an audio-taped interview with 
Khlood Bookari regarding exploring pregnant women’s perceptions of their needs for effective 
nutrition communication models during pregnancy. I understand that the data collected from my 
participation will be used as part of a course of study to obtain PhD degree in Public Health and it 
might be published as a doctoral thesis or in journals or presented at conferences and I consent for 
it to be used in that manner. 
 
Signed                 Date 
.......................................................................  .................. 
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Appendix Q: Results of One-way ANOVA, post hoc and independent t-test that used to assess the 
variations in the mean total scores of nutrition knowledge based on categories of demographic factors. 
Table 1 Univariate analysis of demographic variance in the total nutrition knowledge score. 
  





Characteristics n %  Mean SD 
Prior pregnancies      
None 196 49  45.96 8.20*a 
One 129 32.2  46.21 6.70 
Two and More 75 18.8  42.23 7.54 
Stage of pregnancy      
First trimester 40 10  48.80 4.71*b 
Second trimester 151 37.8  46.00 7.49 
Third trimester 209 52.3  44.21 8.17 
Planned pregnancy      
Yes 325 81.3  46.21 7.07* 
No 75 18.8  41.60 9.37 
Age       
< 20 years 12 3  35.83 9.40*c 
20-29 years 195 48.8  44.31 8.06 
30-39 years 178 44.5  47.05 6.75 
˃40 years 15 3.8  46.13 6.05 
Marital status      
Single 23 5.8  40.13 10.13*d 
Married/Defacto 372 93  45.73 7.43 
Separated/ divorced/ widowed 5 1.3  40.20 10.20 
Education      
Some high school or less 26 6.6  38.31 9.56*e 
High school completed 57 14.2  41.37 7.49 
TAFE 104 26  43.56 7.54 
Tertiary education 213 53.3  48.14 6.34 
Household income      
< $25,000/yr 51 12.8  38.53 8.71*f 
$25,000-$50,000/yr 97 24.3  42.87 7.25 
>50,000/yr 252 63  47.67 6.56 
First language      
English 332 83  46.20 7.45* 
Other 68 17  41.18 7.88 
Health/nutrition related qualification      
Yes 67 16.8  48.60 7.31* 
No 333 83.2  44.69 7.68 
Seen by dietitian/nutritionist      
Yes 122 30.5  45.04 7.29 
No 278 69.5  45.47 7.95 
Prepregnancy BMI (total n.320) (n=326)g Total=81.5g    
Underweight 15 3.8  46.17 6.79 
Normal 152 38  45.90 7.96 
Overweight 82 20.5  47.27 6.64 
Obese 77 19.3  45.34 7.60 
Note: *Level of significance = P < 0.05. 
a ‘two and more children’ has significantly lower knowledge level than other prior 
pregnancy categories.  
b ‘third trimester’ has significantly lower knowledge level than ‘first trimester’.  
c ‘< 20 years’ has significantly lower knowledge level than other age categories;  
d ‘Married/Defacto’ has significantly higher knowledge level than ‘single’.  
e ‘Tertiary education’ has significantly higher knowledge level than other education 
categories.  
f ‘> 50,000/yr’ has significantly higher knowledge level than other income categories.  
g Pre-pregnancy BMI was calculated for only 319 respondents as 69 out of 388 
respondents did not provide either prepregnancy self-reported height or weight.  
Abbreviations: TAFE, Technical and Further Education; yr, year; BMI, body mass 
index.                      
 
 
Appendix R: Factors found to have a statistically significant (𝑃 < 0.05) association with 
women’s accuracy of estimation of GWG recommendation using Crosstab Chi square and 




Table 1 Results of Chi-square Test and descriptive statistics for accuracy of estimation of GWG 
recommendation by participants’ pre-pregnancy BMI. 
 




Correct   Overestimate 
Normal  31 (86.1%)  5 (13.9%) 
Overweight 15 (34.9%)  28 (65.1%) 
Obese 9 (31.0)  20 (69.0%) 








Table 2 Results of Fisher's Exact Test and descriptive statistics for accuracy of estimation of 
GWG recommendation by participants’ number of children. 
 
Accuracy of estimation of GWG 
recommendation 
Number of children Correct   Overestimate 
None 28 (48.3%)  30 (50.7%) 
One 27 (64.3%)  15 (35.7%) 
Two or more 2 (20.0%)  8 (80.0%) 
Note. *p < 0.033, Numbers in parentheses indicate row percentages. 
 
 
Appendix S: Factors found to have a statistically significant (P < 0.05) association 
with the participants’ reported adherence to recommended intakes of the five food 
groups, using Crosstab Chi Square and Fisher's Exact Test analyses for group 
variables. 
 
1. Breads and Cereals 
 
Table 1 Results of Chi-square Test and descriptive statistics for women’s adherences to dietary 
guidelines’ recommendations by their knowledge about recommended intakes of breads and 
cereals. 
 
Adherences to dietary guidelines’ 
recommendations of breads and cereals 
Knowledge about recommended 






Incorrect 238 (70.8%)  14 (26.9%) 
Correct 98 (29.2%)  28 (73.1%) 







Table 2 Results of Fisher's Exact Test and descriptive statistics for women’s adherences to 
dietary guidelines’ recommendations by their perceptions about the importance of managing a 
healthy diet during pregnancy. 
 
Adherences to dietary guidelines’ 
recommendations of breads and cereals 
The importance of managing a 






Low 5(1.5%)  6 (11.5%) 
Important 58 (17.3%)  9 (17.3%) 
High 273 (81.3%)  37 (71.2%) 





Table 3 Results of Fisher's Exact Test and descriptive statistics for women’s adherences to 
dietary guidelines’ recommendations by their perceptions about the readiness to maintain a 
healthy diet during pregnancy 
 
Adherences to dietary guidelines’ 
recommendations of breads and cereals 
The readiness to maintain a 






Not quite ready 14(4.2%)  7 (13.5%) 
Ready 76 (22.6%)  10 (19.2%) 
Extremely ready 246 (73.2%)  35 (67.3%) 





Table 1 Results of Chi-square Test and descriptive statistics for women’s adherences to dietary 
guidelines’ recommendations by their knowledge about recommended intakes of vegetables. 
 
Adherences to dietary guidelines’ 
recommendations of vegetables 
Knowledge about recommended 






Incorrect 210 (57.7%)  3 (12.5%) 
Correct 154 (42.3%)  21 (87.5%) 




Table 2 Results of Fisher's Exact Test and descriptive statistics for women’s adherences to 
dietary guidelines’ recommendations by English as women’s first language. 
 
Adherences to dietary guidelines’ 
recommendations of vegetables 







Yes 296 (81.3%)  24 (100%) 
No 68 (18.7%)  0 (0%) 






Table 3 Results of Fisher's Exact Test and descriptive statistics for women’s adherences to 
dietary guidelines’ recommendations by stage of pregnancy. 
 
Adherences to dietary guidelines’ 
recommendations of vegetables 






First trimester 32 (8.8%)  8 (33.3%) 
Second trimester 137 (37.6%)  9 (37.5%) 
Third trimester 195 (53.6)  7 (29.2%) 
Note. *p < 0.001, Numbers in parentheses indicate column percentages. 
 
 
Table 4 Results of Fisher's Exact Test and descriptive statistics for women’s adherences to 
dietary guidelines’ recommendations by education level. 
 
Adherences to dietary guidelines’ 







Some high school or less 20 (5.5%)  0 (0%) 
High school completed 52 (14.3%)  2 (8.3%) 
TAFE or similar trade qualification 101(27.7%)  2 (8.3%) 
Tertiary education 191 (52.5)  20 (83.3%) 





Table 1 Results of Chi-square Test and descriptive statistics for women’s adherences to dietary 
guidelines’ recommendations by their knowledge about recommended intakes of fruits. 
 
Adherences to dietary guidelines’ 
recommendations of fruits 
Knowledge about recommended 






Incorrect 210 (57.2%)  3 (14.3%) 
Correct 157 (42.8%)  18 (85.7%) 








4. Dairy foods 
 
 
Table 1 Results of Chi-square Test and descriptive statistics for women’s adherences to dietary 
guidelines’ recommendations by their knowledge about recommended intakes of dairy foods. 
 
Adherences to dietary guidelines’ 
recommendations of dairy foods 






First trimester 23 (8.8%)  16 (12.9%) 
Second trimester 109 (41.8%)  36 (29%) 
Third trimester 129 (49.4%)  72 (58.1%) 




5. Meat and its alternatives  
 
Table 1 Results of Fisher's Exact Test and descriptive statistics for women’s adherences to 
dietary guidelines’ recommendations by importance of managing a healthy diet during 
pregnancy. 
 
Adherences to dietary guidelines’ 
recommendations of meat and its 
alternatives 
The importance of managing a 






Low 8 (2.2%)  3 (10.3%) 
Important 64 (17.9%)  2 (6.9%) 
High 286 (79.9%)  24 (82.8%) 
Note. *p < 0.028, Numbers in parentheses indicate column percentages. 
 
